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!
1.0 ABSTRACT&
The aim of this project is to develop a collaborative 2D scroller game in the game-
creating tool called Unity, where one player controls the character and one player 
controls a spotlight. By doing so, this project describes the process of developing and 
coding a game in unity. It contains as well a description of the final product, the code, 
the thoughts behind it and a final test where real users are involved. The final product 
is a challenging collaborative game containing 3 levels where some improvements are 
still necessary in order to give the users a better game experience.    
2.0 INTRODUCTION&Computer!games!are!a!rather!common!these!days.!The!games!have!been!developed!for!various!purposes!including!entertainment,!informational!purposes,!and!educational!purposes,!marketing!and!advertising!purposes.!The!game!industry!is!growing!with!more!advanced!forms!of!games!being!developed!all!over!the!world.!Even!in!academia,!games!have!become!a!critical!area!of!research!and!development.!Backe,!a!game!researcher!at!the!IT!university!of!Copenhagen,!writes!that!in!the!50!years!computer!games!have!existed,!they!have!grown!fundamentally!from!just!playing!an!experimental!role!in!information!technology!to!being!a!commercially!viable!and!major!part!of!the!pop!culture!(Backe,!2008)!Game!developers!are!continually!developing!multi_platform!games!that!can!be!played!on!computers,!mobile!devices!like!Ipads!and!smartphones,!and!video!game!devices.!!Although!3D!dimensional!games!are!becoming!more!common!compared!to!2D!games,!2D!games!are!still!in!demand!and!popular!among!gamers.!They!are!also!common!for!new!game!developers!as!they!are!less!sophisticated!and!less!technical!in!terms!of!designing,!developing!and!scripting!them.!The!availability!of!many!open!source!free!programs!for!game!designers!and!developers!also!encourage!new!developers!to!start!of!their!game!developing!experiences!in!2D.!!!This!is!one!of!the!main!reasons!why!we!decided!to!develop!2D!and!not!a!3D!game.!Academics!researching!game!development!generally!categorize!games!in!one!of!the!three!common!clusters:!Competitive!games,!non_competitive!games!
!!
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also!known!as!cooperative!games!and!collaborative!games.!The!cluster!of!which!a!particular!game!would!be!said!to!belong!is!based!on!whether!players!in!the!game!are!working!together!for!a!common!goal,!or!whether!they!are!competing!to!determine!and!individual!winner!in!the!game.!We!will!discuss!the!distinction!between!the!three!in!the!methodology!chapter!later!in!this!report.!In!this!project!we!aim!to!design!and!construct!a!multiplayer!electronic!game!as!defined!in!the!problem!description!below:!
2.1 Problem&Definition:&
How(to(make(a(2D(collaborative(scroller(game(in(Unity,(where(one(player(controls(
the(character(and(the(other(controls(light(movement.(
2.2 Report&framework&This!project!report!is!divided!into!six!main!chapters.!In!the!first!chapter_the!introduction!chapter,!we!lay!down!the!background!to!our!project.!A!brief!background!on!electronic!games,!our!problem!definition!and!further!discuss!the!options!available!in!game!development.!We!also!define!in!detail!Unity!Game!Engine:!the!main!tool!used!in!the!development!of!our!game.!In!the!second!chapter!we!discuss!some!methodological!and!theoretical!considerations!for!our!project.!We!discuss!the!main!categories!of!electronic!games,!the!differences!and!similarities!between!these!categories!and!the!elements!of!collaborative!game!theory!in!our!game.!Chapter!three!covers!our!game!design,!the!make!up!of!the!game!on!each!level!and!target!audience.!Chapter!four!is!the!construction.!This!chapter!entails!the!detailed!construction!of!our!game.!Here!we!discuss!main!scripting!tasks!we!undertook!in!creating!the!game,!we!also!discuss!creation!of!animation,!building!and!packaging!of!the!game.!Chapter!six!covers!the!testing!phase.!Analysis!from!the!usability!tests!carried!out!on!our!game!is!presented!and!discussed!in!this!chapter.!Chapter!six!is!the!conclusion!and!chapter!seven!will!include!perspectivation.!In!this!chapter!we!discuss!successes!and!shortcoming!of!our!game!and!suggest!areas!of!further!improvement!of!the!game.!!!!
!!
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Aim&of&the&project:&Building&two&2d&scroller&game&
Introduction& Aim:!The!aim!of!the!first!chapter!is!make!a!general!background!study!of!game!development!in!computer!science.!To!consider!alternative!ways!of!creating!games,!and!justification!of!the!decision!for!our!project!to!build!2D!Game.!We!make!a!detailed!description!of!unity!game!engine,!the!main!tool!used!in!the!creation!of!our!game.!!
Methodology& Aim:!This!chapter!aims!to!make!a!brief!summary!of!the!methodology!used!in!the!creation!of!the!project!and!write_up!of!the!project!report.!
Design&& Aim:!To!explain!in!detail!the!design!decisions!taken!in!designing!the!game.!Discussing!audience!considerations,!game!outlook!in!terms!of!levels!and!challenges!contained!in!each!level.!
Construction& Aim:&!To!explore!the!actual!creation!of!the!game.!Explain!in!detail!the!role!of!programming!in!creation!of!the!game.!The!making!of!the!animations!used!to!create!the!game.!
Testing& Aim:&&!To!present!and!analyze!results!of!the!usability!test!conducted.!The!results!from!interviews!from!test!persons!used!in!the!project!are!presented!here.!
Conclusion& Aim:&To!summarize!the!overall!project.!!
Perspectivation& Aim:!The!challenges!and!shortcomings!and!the!areas!for!possible!further!developments!or!improvements!that!can!be!made!on!the!game.!
&!!!!!!!!!!
!!
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2.3 Game&Development&Tools&There!are!several!ways!of!designing!and!constructing!electronic!games.!One_way!is!to!build!games!from!ground!without!using!any!pre_defined!game!engines!or!tools.!This!approach!involves!drawing!game!objects,!animation,!and!scripting!each!attribute!to!be!assigned!to!a!game!object.!This!method!is!both!time!consuming!and!labor!intensive!as!it!may!involve!several!people!with!different!expertise!such!as!cartoonists,!animators,!designers,!programmers!and!sound!technicians.!The!alternative!way!of!building!games!is!by!using!available!game!tools!and!engines!as!we!have!done!in!our!project.!!Game!engines!play!a!fundamental!role!in!modern!game!development.!Several!engines!are!available!for!game!developers!for!example!Unity,!Gamemaker!and!BigWorld.!These!engines!come!with!some!in_built!attributes!and!assets!that!make!them!handy!for!developers.!The!engines!contain!for!instance!various!utility!assets!that!enable!the!developers!create!game_objects.!The!scripting!option!in!game!engines!allows!developer!to!create!behavior!of!game!objects!and!enable!events!happen!when!they!should!happen,!for!example!movements!and!behaviors.!!
2.4 Unity&Game&Engine&Unity,!which!we!are!using!in!this!project,!is!a!platform!where!both!3D!and!2D!games!can!be!created.!The!unity!game_creating!tool!can!be!broken!down!into!three!parts:!the!game!engine,!the!application!and!the!code!editor.!!The!game!engine!allows!for!the!creation,!testing!and!playing!the!game.!The!application!is!where!the!designing!and!the!user!interface!are!put!together!with!a!graphic!preview!option!and!control!play!function.!!The!code!editor!allows!the!game!developer!to!write!code!in!one!of!the!handful!programming!languages!compatible!with!unity.!!This!integrated!environment!of!an!engine,!an!application!and!a!code!editor!is!advantageous!as!it!enables!the!game!developer!work!in!the!same!tool.!If!creating!a!game!without!such!a!tool,!the!game!developer!will!need!to!find!a!way!to!create!objects,!make!graphics,!and!write!codes!in!different!environments!and!find!a!way!to!integrate!all!these!aspects.!Unity!integrated!environment!provides!among!other!aspects!the!following:!!!!!!!!!!!!!!!!! !
!!
7!
2.5 Unity&Editor&The!Unity!Editor!is!the!interface!part!of!the!engine!where!one!can;!create!a!new!project,!create!a!scene,!save!a!scene,!add!assets,!animations!and!open!the!scripting!program!mono!develop.!The!following!are!prominent!features!of!the!Unity!Editor!and!their!functions.&
Figure&1:&Unity&User&Interface&(UI)&
!!Unity!user!interface!consists!of!five!main!sections.!The!game!view,!the!scene!view,!the!inspector!view,!the!hierarchy!view!and!the!assets!view.!There!are!also!other!interface!functions!including!play,!pause!and!forward!buttons,!and,!zoom!in!and!out!buttons.!
2.5.1 The&scene&view:&&This!is!where!the!game!is!put!together.!Here!game!objects!can!be!added,!dragged!and!dropped,!moved!around,!and!their!sizes!changed.!It!gives!a!full!visualization!of!the!scene!being!created!and!how!it!looks!like!from!different!angles!in!both!2D!and!3D!view.!It!is!also!at!the!scene!view!where!different!cameras,!lights,!sounds!
!!
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and!effects!can!be!added.!
!
Figure&2:&The&scene&view&and&game&view&
2.5.2 The&game&view:&&This!is!the!live!view!of!the!game.!The!creations!in!the!scene!view!can!be!viewed!here!in!a!live!view.!The!game!can!only!be!tested!here!with!a!play,!stop,!pause!and!forward!buttons.!The!game!view!and!the!scene!view!are!by!default!adjacent!to!each!other!but!they!can!be!moved!around!the!unity!window!to!a!customized!area.&
2.5.3 The&assets:&&The!assets!area!allows!game!creator!to!create!various!folders!where!they!can!store!various!attributed!and!objects!of!the!game.!This!may!include!animations,!scripts,!sounds,!videos!and!graphics.!Game!scenes!are!also!created!and!stored!in!the!assets!view.!
!
Figure&3:&The&assets&view&
&
&
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2.5.4 The&Hierarchy:&This!is!where!the!objects!and!classes!are!ordered!and!listed.!A!clear!ordering!and!listing!of!various!game!objects!and!classes!makes!it!easier!to!find!and!edit!a!specific!game!object.!The!hierarchy!also!makes!it!easier!to!make!one!object!a!parent!of!child!of!another!object.!To!make!an!object!a!parent!or!child!of!another,!the!object!is!clicked!and!dropped!above!or!below!another!object.!Dropping!one!object!over!another!makes!the!dragged!object!a!parent;!dropping!it!below!another!object!makes!it!a!child.!!!!
!
Figure&4:&Hierarchy&view&
2.5.5 The&inspector:&&&&&&&&The!inspector!keeps!track!of!all!the!specifications!for!every!single!object.!Here!different!components!or!operators!can!be!added!that!defines!some!rules!for!that!specific!object.!It!is!also!here!you!attach!created!scripts!to!the!specific!objects.!For!example!to!make!collision!between!objects,!adding!a!component!in!physics!namely!collision!to!two!game!objects!will!allow!the!game!objects!to!collide.!The!inbuilt!rigidbody!component!in!unity!simulates!physics.!With!rigidbody,!gravity!can!be!added!to!the!game!object.!A!collider!that!detects!collisions!between!two!objects!is!required!for!two!game!objects!to!collide!otherwise!the!results!is!a!game!object!falling!through!the!other.!!Unity!game!engines!however!does!not!contain!all!possible!predefined!physics!simulation!that!are!needed!in!any!one!game,!therefore!the!need!for!game!developers!to!write!codes!to!define!specific!movements!and!interactions!between!different!game!objects.!
In!this!figure!game!object!“Outside!Cave”!is!a!parent!object!comprising!the!following!child!objects:!
• After!Bridge!
• Before!Bridge!
• Bridge!
• Sky´!es!
!!
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!!!!!!!!!!!!!!!
The!inspector!is!the!main!control!in!the!unity!game!engines.!The!transform!component!allows!game!objects!in!the!scene!view!to!be!placed!in!specific!positions,!to!be!scaled!to!various!sizes!and!also!be!rotated!at!various!angles!as!desired.!In!the!example!here!the!background!colour!for!the!camera!game!object!(which!is!blue!by!default)!can!be!changed!to!any!other!colour!by!clicking!on!the!background!tool!and!selecting!any!other!colour.!Likewise!the!colour!of!other!objects!can!be!changed.!
!!
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3.0 METHODOLOGY&This!project!was!concerned!mainly!in!understanding!the!process!of!software!development!in!its!various!stages;!system!requirement!analysis,!designing,!construction!and!testing.!A!focus!was!on!programming!through!an!object!oriented!programming!language.!Further!the!project!was!also!to!understand!and!experience!the!challenge!of!building!a!game!using!a!tool!(unity)!as!opposed!to!building!and!programming!a!game!from!scratch.!We!chose!to!build!a!2D!scroller!game,!scripting!it!in!C#!and!employing!imported!graphics!and!sounds!from!external!sources.!The!game!is!based!on!a!fictional!story!as!explained!in!the!game!design!chapter.!The!story!is!to!enable!the!player!relate!to!the!character!more!easily,!and!to!create!a!red!line!throughout!the!game.!!!
3.1 Multiplayer&Game&Theory&Multiplayer!Games!are!classified!in!three!main!categories:!These!are!competitive!games,!also!referred!to!as!non_cooperative!game,!cooperative!games!and!collaborative.!The!third!category!(collaborative)!is!less!common!than!the!first!two!but!is!nonetheless!another!classification!of!games.!The!first!category,!competitive!games!involves!several!individual!players!joining!a!single!team.!It!is!a!team!game,!pitting!several!teams!competing!each!against!each!other.!The!aim!of!the!competitive!games!is!to!identify!a!specific!winner!in!the!game.!Several!ways!are!used!to!identify!a!winner!in!competitive!games.!For!example,!a!winner!may!be!identified!through!a!point!system,!where!the!team!with!the!highest!score!of!points!is!the!winner!and!the!least!scoring!team!ranks!last.!Another!common!way!to!identify!the!winner!in!competitive!games!is!by!use!of!time.!The!fastest!team!to!achieve!a!specific!task!or!complete!the!game!is!the!winner.!!The!second!category!is!the!cooperative!games.!Like!in!the!competitive!games,!cooperative!games!involve!teams!of!players!that!consist!of!several!individuals.!However,!unlike!in!the!competitive!games!where!the!team!plans!specific!ways!to!defeat!other!teams,!in!cooperative!games!the!interest!of!individual!players!are!not!necessarily!tied!together.!“Individual!players!have!interests!that!are!neither!completely!opposed!nor!completely!coincidence”(Nash,!2002!in!Zagal!et!al).!What!it!means!is!that!their!goals!are!related!but!separate,!but!by!joining!into!a!
!!
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team!they!can!both!achieve!their!goals.!Yet!despite!not!necessarily!having!a!common!goal,!the!players!work!together!to!achieve!a!situation!where!each!player!is!a!winner.!The!third!category!called!collaborative!games!involves!all!the!players!in!the!game!having!a!common!goal.!The!players!are!not!competing!against!each!other!and!they!do!not!have!conflicting!or!different!interest.!They!have!a!common!aim!and!they!“cooperate”!to!achieve!the!common!goal!they!are!pursuing.!!The!challenge!to!collaborative!games!is!the!temptation!to!degenerate!into!a!“solitaire!game”(Zagal,!et!al,!2006).!This!is!the!situation!where!despite!being!a!team!game,!most!if!not!all!tasks!can!be!performed!by!just!a!single!player.!One!way!of!dealing!with!this!challenge!is!to!give!different!task!to!different!players!in!the!game!so!that!each!player!has!a!specific!task!to!perform.!
3.2 Usability&test:&&
This(section(is(based(on(Rubin(et(al´s(explanation(of(Usability(test.(!In!order!to!come!up!with!improvements!and!other!ideas!for!our!game!we!wanted!to!test!it!on!other!people.!We!discussed!whether!we!should!use!usability!test!or!simply!let!the!test_persons!answer!some!questions!by!pen!and!paper.!We!knew!that!we!did!not!have!time!to!test!the!game!on!a!lot!of!people!and!that!pointed!it!in!the!direction!for!a!qualitative!form!of!response.!In!a!usability_test!you!are!allowed!to!watch!the!test_persons!over!the!shoulder!and!even!intervene!asking!questions.!That!gives!the!opportunity!to!collect!a!lot!of!data.!But!on!the!other!hand!you!might!affect!the!test!results!by!just!observing.!Some!people!can!find!it!very!uncomfortable!being!watched!and!it!can!affect!their!actions!and!thereby!the!results.!By!asking!questions!you!can!as!well!lead!them!to!a!certain!conclusion!even!though!you!tried!to!be!as!objective!as!possible.!By!using!pen!and!paper!the!test_persons!can!be!all!on!their!own!and!give!feedback!after!the!game!is!done.!But!you!will!not!be!able!to!get!a!picture!of!how!they!think!in!the!very!moment.!We!chose!to!do!the!usability!test!(with!a!few!changes)!for!one!specific!reason.!If!the!test_persons!got!stuck!in!the!game!there!would!be!no!one!to!guide!them!further!an!we!would!only!have!feedback!on!the!first!part!of!the!game.!!!
!!
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In!the!“Handbook!of!Usability!Testing:!How!to!Plan,!Design,!and!Conduct!Effective!Tests”,!3!different!test!are!discussed.!These!are!exploratory!test,!assessment!test!and!validation!test.!!! Exploratory!tests!are!done!early!in!the!process.!It!is!usually!in!that!period!of!time!where!there!is!some!idea!of!the!product!and!the!team!is!constructing!mockups!and!other!models.!When!the!participants!or!the!test_persons!are!involved!it!is!usually!with!the!focus!on!those!mockups.!It!could!be!drawings,!pictures!or!another!part!of!a!product,!which!is!not!necessarily!finished.!The!aim!here!is!to!have!some!feedback!in!the!early!process!and!the!test_persons!are!asked!to!think!aloud!about!what!they!experience.!The!moderator!(the!one!that!observes)!will!in!these!tests!play!a!big!part!in!the!experience!because!he/her!will!be!able!to!ask!questions!in!the!very!moment.!!! Assessment!tests!can!be!done!in!both!the!early!and!the!midway!stages.!Its!purpose!is!to!search!further!into!the!issues!explored!in!the!exploratory!test!and!test!the!usability!of!the!lower!level!of!the!product.!Here!the!moderator!will!take!less!part!in!the!experience!because!the!main!focus!is!more!on!the!behavior!and!less!on!what!thoughts!the!test_persons!may!have.!In!this!test!the!test_persons!will!have!to!do!realistic!tasks,!which!means!that!the!part!of!the!product!that!is!to!be!tested!has!to!be!functional.!While!the!explorative!test!has!a!more!qualitative!approach!this!test!includes!gathering!quantitative!data!as!well.!! The!validation!test!is!done!close!to!the!release!of!a!product!and!its!purpose!is!to!confirm!that!earlier!issues!found!in!the!test!above!have!been!resolved.!Moreover!its!purpose!is!to!see!if!the!product!levels!up!to!the!standard!set!for!the!product.!It!is!also!the!test!where!you!want!to!figure!out!how!well!the!different!parts!(e.g.!software,!hardware,!instruction!manual)!work!together.!From!a!user’s!point!of!view!the!different!parts!of!a!product!are!seen!as!a!whole!–!the!product!itself.!In!this!test!the!moderator!does!very!
!!
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little!or!maybe!observes!from!another!room.!The!focus!is!only!to!look!at!the!performance!and!the!quantitative!data!has!very!high!priority.!!!!What!we!did!was!to!observe!the!players!playing,!guided!them!when!they!needed!to!be,!and!made!an!interview!in!the!end.!We!did!not!interrupt!them!during!the!game!because!we!simply!thought!it!would!disrupt!the!flow!of!the!game!experience.!We!thought!that!in!order!for!the!players!to!cooperate,!they!needed!to!speak!to!each!other!as!well!and!that!would!reveal!some!of!their!thoughts.!In!the!end!the!interview!would!be!about!5!minutes!and!here!we!asked!more!about!their!experience.!!We!documented!the!test!by!recording!the!audio!for!the!whole!process.!!Our!test!form!has!elements!from!both!the!Exploratory!test!and!the!Assessment!test!described!in!the!book.!It!was!our!first!test!and!we!heard!about!their!thoughts!of!the!product!in!the!interview.!We!also!had!the!test_persons!test!a!functional!part,!which!made!them!do!real!task!performance,!and!we!could!observe!their!behaviors.!One!of!us!acted!as!the!moderator!and!he!was!without!doubt!part!of!the!experience!but!not!as!much!as!if!he!were!asking!questions.!What!we!did!differently!is!that!we!did!not!ask!the!test_persons!to!think!aloud,!we!did!not!collect!quantitative!data,!and!we!only!asked!questions!later.!!!!!!!!!!!!
!!
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4.0 GAME&DESIGN&
4.1 Game&story:&&This!2D!scroller!game!tells!the!story!of!a!student!coming!home!from!a!party!and!discovers!that!his!assignment!for!the!next!day!is!gone.!He!is!instantly!frustrated!and!searches!his!whole!room!for!any!possible!places!the!notes!could!be.!During!his!search!he!gets!tired,!lies!down!for!a!moment!and!falls!asleep.!While!sleeping!he!is!by!his!dreams!taken!to!an!unknown!place,!where!all!knowledge!ends!up!when!it!disappears.!This!place!is!a!mix!of!well_known!elements!from!the!world!he!lives!in:!His!daily!life!as!a!student!and!the!unknown.!A!little!creature!called!Gnorm!lives!here.!This!creature!is!the!very!reason!why!all!knowledge!ends!here!because!it!feeds!on!it.!Gnorm!has!always!dreamt!of!being!a!librarian!so!he!needs!a!lot!of!knowledge!to!keep!him!full!and!evolve!his!collection.!Gnorm!has!taken!the!student’s!class!notes!and!it!is!now!up!to!the!student!to!get!the!notes!back.!On!his!mission,!the!student!has!to!pass!through!levels!and!obstacles!because!Gnorm!knew!that!someday!someone!somehow!would!find!his!way!to!Gnorm’s!world,!and!he!is!therefore!prepared.!However,!what!Gnorm!did!not!prepare!for!was!that!a!second!dreamer!would!enter!his!secret!world!lighting!up!the!darkness!gnorm!likes!so!very!well.!Only!by!the!right!cooperation!it!is!possible!to!defeat!Gnorm!and!get!back!the!student’s!class!notes.!&
4.2 Game&description:&&The!main!issue!is!to!collaborate!in!order!to!get!through!each!level!of!the!game.!The!challenges!would!be!both!puzzles!and!movements.!By!saying!the!“challenge!of!movement”!we!mean!moving!the!character!through!obstacles!while!staying!alive.!By!saying!the!“challenge!of!puzzle”!we!mean!when!the!players!need!to!solve!some!kind!of!a!riddle!to!get!through!the!level.!The!players!who!are!playing!the!game!need!to!collaborate!because!of!the!never_ending!darkness!in!level!2!and!3.!One!player!controls!a!spotlight!and!another!player!controls!the!character.!The!character!will!always!start!a!level!in!the!left!or!right!side!of!the!screen!and!the!way!forward!will!be!in!the!opposite!direction.!!The!character!(player!1)!is!able!to!move!around,!collect!and!activate!things.!!
!!
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The!light!(player!2)!is!able!to!light!anywhere!on!the!screen!and!uses!the!light!beam!against!enemies.!!!!The!game!has!3!levels!and!the!description!is!as!follows:&&
4.2.1 The&walk\through&of&the&game:&&
&
!!!!!!!!!!!!!!!!!!!!!!!!!!!! !
Figure&5:&shows!a!picture!that!is!a!part!of!level!one.!To!the!left!is!the!character!and!in!front!of!him!is!two!floating!platforms.!Under!the!first!one!there!is!just!solid!ground!but!under!the!second!platform!there!is!spikes.!The!dark!line!on!the!left!side!is!the!ladder.!
4.2.1.1 Level&1.&&In!this!level!only!player!1!is!active.!Starting!in!the!left!corner!of!the!screen!as!shown!in!figure!5.!He!will!have!to!go!right!and!use!the!two!platforms!floating!above!the!ground!to!get!further.!If!he!falls!down!from!the!first!platform!he!can!use!the!ladder!to!get!up!again.!If!he!falls!down!from!the!second!platform!he!will!land!on!spikes!and!he!will!lose!a!life.!After!the!floating!platforms!he!will!cross!a!bridge!and!arrive!to!the!cave!entrance,!which!leads!to!level!2.!Before!he!goes!in!there!he!needs!to!pick!up!a!battery!so!the!second!player!is!able!to!beam!the!enemies!in!the!cave.!That!is!also!shown!in!figure!6,!where!the!battery!is!the!object!on!the!left!side!and!the!entry!to!the!cave!on!the!right!side.!!!!
!!
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !
Figure&6:&Shows!a!situation!from!level!1.!where!the!character!need!to!pic!up!the!battery!on!the!left!before!he!inter!the!cave!on!the!right.!!&
4.2.1.2 Level&2.&&&Player!2!becomes!active.!The!first!things!the!players!are!confronted!with!are!the!bats.!!The!character!should!try!to!avoid!them!standing!close!to!the!light!controlled!by!player!2.!The!light!should!scare!the!bats!away!from!the!character!and!player!2!should!use!the!lights!ability!to!beam!on!them!so!they!disappear.!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !
Figure&7:&shows!a!picture!that!is!a!part!of!level!2.!In!the!game!this!picture!will!appear!much!darker!but!is!on!this!picture!lighted!up!for!the!sake!of!visibility.!A!sign!is!on!the!left!side!and!there!are!some!bats!in!the!top.!To!the!right!side!there!is!a!door!and!a!red!button!the!character!can!stand!on.&When!the!bats!are!defeated!the!players!comes!to!a!door!that!they!cannot!open!at!first!as!illustrated!in!figure!7.!They!will!have!to!solve!a!little!riddle!in!order!to!do!so.!Player!one!has!to!stand!on!a!button!close!to!the!door!in!order!to!power!up!a!sign!showing!the!code!for!the!door.!The!sign!is!placed!a!little!far!from!this!button!and!the!code!is!therefore!not!readable!unless!player!two!leaves!player!one!in!total!darkness!(see!figure!8.).!If!player!one!leaves!the!button!the!sign!will!be!
!!
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turned!off!again.!The!code!is!FG,!which!has!to!be!pressed!down!on!the!keyboard!at!the!same!time!in!order!to!open!the!door.!!
!!!!!!!!!!!!!!!!!!!!!!!!!! !
Figure&8:&illustrates!how!the!player!becomes!out!of!sight!in!order!to!see!the!letters!on!the!sign!shown!in!the!“middle!left”!side.!The!light!comes!from!the!spotlight!controlled!by&player!2.&&&&The!canyon!also!contains!a!riddle.!Here!the!players!have!to!figure!out!how!they!can!get!to!the!other!side.!A!platform!is!floating!from!side!to!side!but!the!players!cannot!from!their!position!see!where!it!goes.!When!the!character!jumps!on!the!platform!it!will!change!the!direction!to!go!downwards.!While!it!does!that!the!position!of!the!platform!and!the!position!of!the!character!will!change!unnoticed!by!the!players.!!It!will!change!to!a!position!higher!than!the!starting!position.!They!will!now!float!down!to!the!exact!same!spot!where!they!started!and!for!the!players!it!will!look!like!they!have!just!arrived!to!a!new!location!(see!figure!9).!The!right!way!to!pass!this!riddle!is!not!to!jump!of!the!platform!but!stay!on!it!until!it!changes!the!direction!to!the!right.!It!will!move!to!the!other!side!of!the!canyon!and!here!they!will!see!that!the!way!they!are!supposed!to!go!is!right!above!them.!If!they!have!solved!the!riddle!they!would!know!that!the!character!has!to!jump!on!the!floating!platform!in!order!to!go!up!even!though!it!looks!like!it!is!moving!down!all!the!time.!
&
&
&
&
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!
Figure'9:"is#an#illustration#of#how#the#platform#at#the#canyon#moves.#If#the#Character#does#nothing#
it#will#float#form#side#to#side.#If#the#character#jumps#on"it,"it"will"float"down"but"change"to"a"position"
above&and&then&float&down&to&the&very&same&position&where&the&player&did&the&jump.&&(!
4.2.1.3 Level&3&
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!
Figure&10:&This!figure!is!a!picture!of!a!part!of!level!3!where!Gnorm!is!on!the!top!of!a!book!shelf.!He!has!a!health_bar!on!top!of!him!and!he!has!just!thrown!a!paper_plane,!which!is!right!underneath!him.&
&
!!
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This!is!the!final!level!of!the!game!and!here!the!players!will!meet!Gnorm!(see!figure!10).!He!is!standing!on!a!bookshelf!throwing!paper!planes!at!the!character!and!in!order!to!avoid!the!paper!planes!the!character!must!jump!over!each!of!them.!Player!two!has!to!use!the!light’s!ability!to!beam!in!order!to!damage!Gnorm.!It!will!not!take!very!long!before!player!two!runs!out!of!power!and!the!players!will!have!to!find!a!new!battery.!There!is!a!battery!in!this!level!but!it!takes!some!effort!to!get!there!(see!figure!11).!First!the!character!must!climb!a!ladder!and!jump!to!a!floating!platform.!Next!the!character!must!avoid!incoming!paper!planes!while!floating!on!a!second!platform!in!order!to!get!to!the!battery!placed!on!a!solid!platform.!Player!two!has!to!light!up!the!way!for!the!character.!When!the!battery!is!collected!player!two!is!again!able!to!beam.!Player!two!has!to!choose!carefully!when!to!beam!in!order!to!hit!Gnorm,!and!when!to!light!on!the!character!in!order!to!make!it!easier!to!avoid!the!paper!planes.!When!Gnorm!is!defeated!the!players!can!pick!up!all!the!class!notes!and!the!game!will!be!done.!!
!
Figure'11:"Is"a"series"of"pictures!from"level"3"showing"what"obstacles"the"character"needs!to#pass#
in#order"to"get"the"battery."As"shown"in"the"top"left"corner$the$character$most$always$avoid$paper@
planes.(Then(he(needs(to(activate(the(switch!(top%right!corner).(Now(he(will(need(to(find(the(ladder!
(mid!left%side)%and%then%he%will%have%to%avoid%paper@planes'while'floating'on'a'platform!(mid!right&
side)&before&he&can&collect&the&battery!(lowest))player)two)needs!in#order#to#“beam”#Gnorm.##(
!!
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4.3 Considerations&and&design&aspects:&&
4.3.1 Target&audience:&&This!game!can!practically!be!played!by!anyone.!We!have!not!designed!this!game!for!a!specific!user!and!anyone!capable!of!using!a!computer!is!our!target.!There!are!no!very!scary!or!bloody!scenes,!which!would!make!it!suitable!to!a!child!as!well.!We!think!however!that!the!game!would!be!more!interesting!for!some!people!than!others.!People!who!find!2D!graphics!charming,!have!an!interest!in!playing!together!and/or!are!studying!or!have!been!a!student!could!find!it!more!interesting.!That!is!because!it!is!a!2d!game,!its!main!focus!is!on!the!collaboration!and!the!theme!is!about!a!student!that!actually!dreams!it!all.!Most!people!(if!not!all!people)!have!experienced!forgetting!something!and!we!thought!it!could!be!fun!to!add!a!twisted!element!of!forgetfulness!to!the!game.!Imagine!that!the!very!reason!why!we!forget!is!actually!“gnorm”!stealing!our!knowledge.!!As!a!contrast!to!“stealing!knowledge”!we!needed!someone!or!something!that!tried!to!“make!or!collect!knowledge”!and!here!it!was!obvious!to!choose!a!student!as!the!character!because!his!occupation!is!mainly!to!learn!and!gather!knowledge.!Therefore!it!is!not!surprising!if!a!student!finds!the!story!more!interesting!than!other!players!who!have!a!different!agenda.!!!!!&
4.3.2 General&Aspects:&
4.3.2.1 Level&1&&We!are!arguing!that!this!game!is!collaborative!and!we!have!made!an!effort!to!focus!on!that!element.!In!level!1!it!is!only!player!1!(the!player!that!controls!the!character)!that!is!actually!playing.!So!the!question!is:!where!is!the!collaborative!aspect!in!that?!The!first!level!serves!to!show!a!2d!scroller!game,!as!most!people!know!them!(referring!to!a!classical!“one!player!scroller!game!with!light”).!It!is!about!going!from!the!known!to!the!unknown.!We!want!the!players!to!experience!the!shift!from!a!classical!point!of!view!to!the!new!point!of!view!where!a!collaboration!aspect!is!added.!It!should!happen!when!player!one!goes!to!level!2!and!player!2!now!becomes!a!part!of!the!game.!The!light!will!now!control!the!camera!and!the!character!can!actually!become!out!of!sight!leaving!him!vulnerable!to!any!danger!nearby.!!
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!Level!1!also!gives!the!room!for!player!1!to!become!more!comfortable!controlling!the!character,!and!it!introduces!how!some!objects!work.!The!first!obstacle!player!1!confront!is!the!familiar!floating!platform.!It!is!purposely!designed!to!be!a!little!harder!to!jump!on!giving!a!good!chance!that!the!character!falls!down.!Here!he!is!introduced!to!the!ladder.!It!is!important!for!the!further!game_experience!that!some!of!the!objects!are!somehow!familiar.!The!ladder!will!appear!again!in!level!3!where!everything!is!covered!in!darkness!and!it!will!be!easier!to!recognise!it!if!experienced!before.!During!the!game!the!character!needs!to!pick!up!batteries!in!order!to!make!the!light!beam!possible!and!therefore!also!the!battery!is!introduced!in!level!one.!The!battery!is!placed!right!besides!the!entrance!to!the!cave,!which!should!make!it!easier!to!figure!out!that!the!battery!is!there!for!being!used!in!level!2.!Level!1!also!contains!one!element!of!danger:!The!spikes.!They!are!there!just!to!show!that!danger!is!to!be!expected!and!to!make!level!1!a!little!more!exciting.!!!
4.3.2.2 Level&2&&You!can!divide!level!2!into!3!different!sections!(the!bats,!the!door!and!the!canyon).!The!first!section!containing!the!bats!should!be!an!easy!task!as!it!is!the!first!real!obstacle!that!the!players!meet!together.!“The!door”!is!a!riddle!where!the!players!have!to!figure!out!how!to!open!it.!While!dealing!with!the!bats!it!is!a!good!thing!for!the!character!to!stay!close!to!the!light!in!order!to!avoid!getting!hit!by!the!bats.!But!in!order!to!open!the!door!the!spotlight!and!the!character!has!to!split.!We!have!designed!it!that!way!to!tell!the!players!that!sometimes!it!is!good!to!stay!close!to!each!other!and!other!times!it!is!good!to!separate.!The!canyon!is!another!riddle.!Here!we!have!made!a!platform!that!changes!its!position!to!a!higher!point!while!it!is!visualised!to!the!players!that!the!platform!is!floating!down.!In!order!to!do!so!we!designed!the!graphic!as!symmetric!as!possible.!In!that!way!it!is!not!as!easy!to!spot!when!the!platform!make!a!sudden!shift.!The!effect!should!be!that!the!players!think!they!arrived!to!a!new!spot!while!it!is!actually!the!spot!they!came!from.!!!!&
4.3.2.3 Level&3&&Since!we!have!a!game_story!about!Gnorm!feeding!on!knowledge!we!have!designed!this!level!as!a!library!where!there!are!bookshelves!everywhere.!The!
!!
23!
bookshelves!in!front!appear!brighter!than!the!bookshelves!in!the!background!in!order!to!give!an!effect!of!depth.!Gnorm!became!something!abstract!in!its!looks!and!form.!A!white!circle!with!eyes!that!is!less!solid!from!center!to!the!outline.!When!an!object!sort!of!blends!up!with!it!self!and!the!background!we!think!that!the!effect!is!a!feeling!of!something!that!is!there!and!somehow!not!(think!of!how!a!ghost!is!usually!visualised!using!transparency).!You!suddenly!deal!with!a!material!that!you!cannot!define!which!fits!perfectly!in!order!to!visualise!forgetfulness!as!an!object.!Forgetfulness!as!an!object!is!not!defined!and!we!wanted!to!reflect!that!in!Gnorm’s!design.!In!order!to!make!Gnorm!somehow!dangerous!we!thought!about!how!he!could!use!the!library.!Our!solution!became!that!he!should!throw!paper_planes!because!he!is!in!a!place!with!lots!of!paper!and!it!would!fit!to!the!theme!of!the!game.!It!quickly!became!clear!for!us!that!it!would!be!boring!for!the!character!just!to!jump!over!paper_planes!while!the!light!should!beam!Gnorm.!That!was!why!we!added!some!extra!obstacles!(a!ladder!and!floating!platforms)!that!the!character!should!cross!in!order!to!get!the!battery!needed!for!the!light!beam.!!!!!!&
4.3.3 Aspect&of&guidelines:&&When!designing!a!game!it!is!necessary!to!consider!how!the!players!should!be!guided!through!the!game.!The!aspect!of!difficulty!also!appears!in!this!discussion!about!how!much!we!need!to!guide!the!players.!It!is!not!fun!to!get!stuck!in!a!game.!You!will!either!feel!stupid!or!feel!that!the!game!has!a!bad!design.!On!the!other!hand,!it!is!not!fun!if!there!is!too!much!guiding!because!the!game!then!will!become!too!easy!to!play.!In!our!game!you!can!go!left!or!right!and!you!can!go!into!a!new!level.!In!other!words!you!have!a!very!good!feeling!where!you!should!go!but!it!is!not!certain!that!you!know!how!to!get!there.!You!need!to!collect!things!and!be!aware!of!other!things!that!can!help!you!solve!the!riddles.!In!this!way!the!objects!will!be!an!important!guideline!and!thereby!the!graphics!of!the!objects!as!well.!In!“Game!Bogen”!from!the!Game!Development!Camp!2012!made!by!Ungdommens!Naturvidenskabelige!Forening!there!is!a!fine!walk_through!about!the!process!of!game!making!in!unity!(Kristensen!et!al,!2012).!!Here!the!importance!of!forms!and!colours!are!discussed.!It!is!about!showing!the!players!whether!the!objects!are!friendly!or!unfriendly!and!you!can!try!to!do!that!with!colours!and!forms!
!!
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(Ibid.p.12_17).!For!us!it!has!been!important!to!use!colours!in!a!way!so!they!could!guide!the!players.!For!example,!in!level!2!we!use!a!light!blue!colour!for!the!sign!and!a!glowing!red!for!the!button.!It!is!in!contrast!to!the!background,!which!has!a!very!dark!brown!colour.!Objects!that!are!being!in!contrast!to!the!background!should!be!easy!to!spot!and!it!should!also!show!that!they!have!an!important!role!in!the!game.!The!notes!and!the!paper_planes!in!level!3!are!both!white!but!they!do!not!by!their!colours!tell!if!they!are!dangerous!or!not.!They!do!by!their!contrast!to!the!background!tell!that!they!are!important.!!
4.3.4 Aspects&of&collaboration&&Our!game!entails!collaboration!between!players!to!achieve!the!same!goal!rather!than!competition!between!players!or!between!teams!of!players.!The!players!need!coordinated!behavior!where!the!first!player!controls!the!character!and!the!second!player!controls!the!light.!This!coordinated!collaboration!between!the!two!players!is!vital!for!the!survival!of!the!character!otherwise!the!characters!health!will!decrease!and!or!he!will!lose!a!life!and!cannot!proceed!further.!At!the!end!of!the!game!the!success!or!failure!of!the!players!will!be!determined!depending!on!if!they!achieve!the!common!goal!or!not.!If!they!successfully!overcome!the!challenges!on!the!way!and!successfully!collect!all!the!notes!of!the!character!from!Gnorm´s!cave,!it!means!both!players!played!their!parts!and!none!was!a!free!rider.!This!is!because!if!any!of!them!was!a!free!rider!then!the!character!would!have!been!dead!and!therefore!the!players!would!not!be!able!to!bring!the!game!to!a!successful!end.!There!is!no!reward!for!an!individual!player.!!In!our!game!the!players!are!assigned!different!distinct!roles.!This!ensures!that!each!player!has!a!responsibility!of!whether!the!end!goal!is!achieved!or!not.!Failure!by!any!of!the!two!players!will!mean!the!task!at!hand!is!not!achieved.!Another!way!to!deal!with!the!challenge!of!a!collaborative!avoiding!a!collaborative!game!falling!into!a!solitaire!game!according!to!Zagal!et!al.!(2006),!is!to!design!enough!challenges!in!the!collaborative!game!so!that!the!players!have!no!choice!but!to!work!together!to!solve!the!challenges.!!!
!!
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In!scene!2,!inside!the!cave,!the!players!face!multiple!challenges.!We!introduced!darkness!in!the!cave!to!create!the!need!for!a!light!to!guide!the!player!in!facing!the!challenges.!The!bats!biting!on!the!player!and!the!sliding!platforms!pose!challenges.!The!only!way!to!deal!with!these!challenges!is!for!the!player!controlling!the!light!to!make!sure!the!light!is!at!a!given!place!at!a!given!time!for!the!player!controlling!the!character.!This!way!the!player!is!protected!from!being!attacked!by!the!bats.!Similarly!the!light!has!to!show!the!surroundings!for!the!player!controlling!the!character!to!be!able!to!step!on!the!floating!platforms!at!the!right!time!and!jump!over!the!paper!planes!thrown!at!him!by!the!enemy!(gnorm).!!The!light!also!loses!battery!power!and!needs!battery!replacement.!This!challenge!is!to!enable!the!two!players!to!look!for!and!find!the!battery!in!the!scene!so!that!the!character!can!pick!up!the!batteries!to!recharge!the!light!beam.!To!this!extend!our!game!encourages!both!players!to!collaborate!to!achieve!the!end!goal!which!is!to!make!sure!the!character!gets!back!all!his!class!notes!without!getting!his!health!decrease!or!die.!!!!!!!!!!!!!!!
!!
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5.0 CONSTRUCTION&
5.1 Overall&Process&This%section&will&cover&the&overall&structure&of&the&scripts&and&some&specific&descriptions.,These,scripts,are,short,and,simple,as,we,are,given,a,lot,of,functions,by#Unity."During'the'process$of$scripting$we#reffered#to#Unity!documentation!where%different(methods(are!shown!and!some%examples%are%given!(Unity'Documentation).#Some#of#the#our$scripts!is#therefore#inspired#from#this#source"and$have$given$us$some$knowledge%about%how%the%methods%of%Unity%works!and$should'be'used.!One$of$the$main$challenges$was$to$find$out$how$to$use$all$the$options'available'to'us'from!Unity.'First'we'will'talk'about'how'the'scripts'came'to#be#and#then#go#more#in#depth#for#some#of#the#scripts.##Below#is#a#figure#attempting)to)give)an)overview)of)all)the)scripts!and$how$we$would$connect$them.!!
!Figure'13!shows%all#the#scripts#in#the#whole$game$and$how$the$objects$that$are$
Figure&12&shows!the!overall!connections!between!scripts.!It!represents!the!mental!picture!we!had!when!making!the!scripts,!more!so!than!how!the!scripts!are!actually!connected.&
!!
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controlled)by)those!scripts!are$related.The$PlayerMovement$script$has$alot$of$connections(because(the(player(object(is(central(in(the(game.(It(is(therefore(the!most%essential%script%in%the%game%and%it%is%thus%also%the%first&script&we&wanted&to&make.&It&was&also&the&biggest&obstacle&to&overcome,&since&any&other&difficulties&later&on&were&easier&to&handle&as&we!became&more%experienced)over)time."!While&working&on&the&first&level,&we&needed&very&little&scripts,&but&they&took#us#the$longest,$because$we$were$getting$to$know$coding$in$unity.$In$the$beginning,$the$PlayerMovement$script$did$not$work$properly,$because$we$were$using$the$wrong&methods&in&Unity.&The&problem&we&had&was&that&we&used&very&basic&physics'knowledge'to'determine&the&displacement&and&then&tried&to&move&the&character'by'that'much'every'frame.'With'the'way'that'unity'works,'translating'a'gameobject*will*cause*problems*with*colliders*when*the*command*is*given*to*translate(a(game(object(inside(a(collider.(We(struggled&with&this&problem&for&a&while,'until'we'discovered'the'method'that'game'objects'with'Rigidbodies'have.'We#could#add#a#force#to#the#Rigidbody#instead#of#calculating#it#ourselves.#This#way,%when%playing%the%game,%it%does%not%attempt%to"move"objects"into#colliders.#With%the%design%of%the$first$level$in$mind,$we$then$created$the$GroundMove!script!so#that#we#could#have#a#moving#platform$for$the$player$to$stand$on.$We#managed#to#make#it#move,%but%we%didn't%know%that%one!could&make&objects&kinematic,&meaning"that"they"won't"be"affected"by"other"game"objects"colliding"with"them."This%still%didn't%leave%us%with%satisfactory%moving%platforms,%because%it%would%be%better%for%the%gameplay%and%more%realistic%if%the%character%on%the%platform%would%move%along%with%it."It"did"not"feel"like"the"character"was"standing"on"the"platform"for$that$reason,$as$the$platform$would$just$slide$underneath$his$feet.$This$problem(was(solved(by(making(use(of(the(parent/child(mechanism(in(Unity.(GroundMoveChild.script'makes&anything&standing%on%the%platform%a%child%of%the%platform)and)as)a)consequence)anything)standing)on)it)will)move)just)as)much)as)the$platform.$!!Now$that$the$platform$was$working,$we$needed$to$have$something$to$get$the$player'out'of'the'ditch.'Therefore'we'created'a'ladder%script%that%the%player%could%use.%The%script%alters%the%gravity%variable%on%a%Rigidbody%to%give%the%impression%
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that$the$character$is$hanging$on$to$the$ladder.$By$user$input$the$character$moves$up#and#down.#At#this#point#we#realised#that#the#way#PlayerMovement)was)constructed,+allowed+for+jumping+as+long+as+the+player+was+colliding+with+something.+This+meant+that+the+character+could+jump+up+against+any+wall+and+that$was$not$how$we$intended$it$to$be.$To$get$rid$of$this$issue,$we$made$a$script$called&Wall"that"makes"it"impossible"for"the"player"to"keep"jumping"many"times"in"the$air.$With$the$before$mentioned$scripts$working,$we$were$ready$to$start$working(on(the(next(level.(This(level(would(be(in(the(dark,(but(before(we(could(work%on%the%light,%we%needed%a"way"to"even"go"to"a"next"level."This"in"turn"gave"rise%to%another%issue,%namely%that%we%needed%to%store%the%lives%of%the%player%somewhere(other(than(the(player,(because(the(player(is(instanciated(again(when(we#load#a#new#level.#Thus#we#created#a#script#called%GlobalData%with%data%like%player'lives'accesible'to'all'the'other'scripts'in'the'game'and'proved'to'be'very'useful&in&the&long&run.&Again,&because&we&are&using&unity,&the&ToNextLevel&script&was$made$by$simply$using$the$built&in&LoadLevel&method!whenever$the$player$is$within&the&designated&area!and$pressing$the$input$button.!!The$bridge$between$level$1$and$level$2$was$created$by$means$of$the$ToNextLevel$script,(so(we#could#now#start#working#on#level#2.#The#first#thing#we#started#on#in#level$2$was!LightMovement.)For)a)long)time)we)had)the)camara)follow)the)player,)but$we$decided$that$it$would$be$best$for$the$gameplay$if$it$followed$the$light$instead.)As)the)primitive)version)of)LightMovement)was)easily)made)by)translating)the)light)according)to)input)keys,#we#started#working#on#the#Bat#script.(Using(linear(interpolation,(a(in(built(method(in(unity,(it(was(easy(to(make(the$bats$chase$the$player.$By$also$calculating$the$distance$between$the$bat$and$the$player,$we$make$sure$that$the$bat$do$not$chase$all$around#the#level,#but#only#if#the$player$comes$close$enough.$When$the$bat$reaches$the$player,$he$will$invoke$the$method$from$PlayerMovement$to$reduce$health$on$the$player.$!!The$light$is$the$only$thing$stopping$this$from$happening.$In$the$start$we$had$it$so$that#the#bats#would#return#to#their#original#place#whenever#the#light#was#shining#on#them.#In#order#to#kill#them,#the#light#needs#to#be#on#them#while#they#are#at#
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their&starting&position.&Much&later&in&the&project&we&added&a&“beaming”&function&to#the#light,#meaning&that&the&light&intensity&increases&for&a&couple&of&seconds.&We&will$cover$the$beaming$later$on$in$this$section.$To$make$the$gameplay$more$interesting,)we)made)it)so)that)instead)of)just)shining)on)the)bat)to)kill)him)at)the)starting(position,(the(player%now%in%addition%needs%to%have%the%beam%turned%on%to%kill$it.$!Using&the&beam&button&will&change&a&boolean&in&GlobalData,&so&that&it's&easy&to&track&whether&or&not&the$light$is$using$the$beam."After&the&player&deals&with&the&bats%we%have%a%little%puzzle"to"solve"involving"opening"a"door."We"have"a"sign"that"shows%the%players%what%to%do,%but%it%only%shows%the%letters%to%push%when%the%player'is'standing'on'the'platform'to'open'the'door.'Then'when'still'standing'on'the$platform$the$player$presses$the$buttons#f#and#g#in#this#case,#it#will#open#the#door$and$the$player$can$continue.$The$way$the$script$opens$the$door$is$by$setting$the$closed$door$that$blocks$the$player$initially$from$going$further$to$inactive$and$then%turning%on%a%renderer%that%displays%an%open!door,%which%does%not%do%anything(except(for(giving(the(impression(that(the(door(is(now(open.(The(last(script'made'for'just'level'2'is'GroundMoveDown.'The'script'makes'a'moving'platform)go)down)when)the)player)jumps)on)it,)after)which)it)instantly)moves)itself%far%above%where%it%started%going%down%and%then%continues%going%down!(see$figure'9).!It#creates#the#illusion#that#the#player#has#moved#to#a#new#place,#when#in#reality(he(ends(up(at(the(starting(position.(GroundMoveDown(will(be(discussed(in(detail'later!on.!!Level%3%is%centered%around%defeating%Gnorm.%Gnorm%is%supposed%to%throw%paper%planes'at'the'player'that'damage'him'when'they'hit'him.'This'is'the'first'time'we'ever$instantiate$anything$in$the$game$by$a$script.$The$script$for$instantiating$new$paper%planes&and&the&script&for&the&paper&planes&will&be&discussed&in&more&detail&as#well.#Besides#this#we#have#two#more#scripts#made#for#level#3#and#those#are#CollectingNotes,and,GnormHealth.,Gnormhealth,is,made,for,shrinking,a,green,bar$that$displays$Gnorms$health$depending$on$how$much$health$gnorm$has$left,$so#the#players#know#when#they#are#damaging#gnorm.#CollectingNotes#is#a#simple#script'that'adds'one'to'the'collected'notes'variable'in'GlobalData'and'then'
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destroys(the(note(itself.(This(variable(is(always(displayed'on'the'screen.'When'the'player'has'collected'all'10'notes,'the'game'stops'and'is'taken'to'the'end'screen.!!As#we#were#about#to#finish#the#third#level,#we#wanted#to#have#some#start#screen#and$end$screen$so$the$player$knows$what$is$going$on.$We$made$3!scenes%for%this%and$4$scripts.$The$main$menu$now$only$shows$the$controls$and$has$a$button$to!go#to#the#start#screen#where#the!story&of&the&game&is&typed&out.&The&end&screen&congratulates,the,player,for,finishing,the,game,and,display,a,quit,button.,The,TypingText(script(is(responsible(for(typing(out(the(text.(!
5.2 Particular&Script&Descriptions&The!examples!of!scripts!in!this!chapter!are!from!our!source!code,!the!whole!code!is!attached!as!Appendix!A.!
5.2.1 Script&Description&PlayerMovement.&!This%script%description%will#cover#the#Start#method,"four"other!methods(and(Update'method'in'that'order.!
The$PlayerMovement$script$has$to$communicate%with%two!audio&sources'and$the$animations(of(the(player.(Therefore(we(find(the(components(attached(to(the(player'and'give'them'names.The$first$audio$source$component$is$the$sound$for$pain%and%the%second%is%the%sound%for%death.!In#the#beginning#of#a#level,#the#start#vector'has'to'be'different'depending'on'the'level.'In'a'primitive'way,!we#have#3#if#statements'to'give'start'the'correct!value."We"added"a"boolean"variable"pastScene1,+because+when+we+have+past+scene+1,+the+character+should+start+on+
!!
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the$outside$of$the$cave$when$loading$scene$1.$Only$the$first$time$we$load$scene$1$we#have#to#reset#the#character#to#start#at#the#far$left$side$of#the#scene."In"Start"we"also%set%the%height%of%the%jump.!The$script$contains$4$methods$that$we$will$describe!here.%In%GlobalData%we%have%stored%two%variables:%“health”%and%“lives”.%The$methods$reduceHealth$and$reduceLife$are$there$to$alter$these$variables.#!
!Reducing)health)takes)one)integer)as)input)and)subtracts)that)number)from)the)current'health'in'GlobalData.'In'the'case'that'health'is'now'less'than'or'equal'to'zero,&we&call&the&reduceLife&method.&Also,&if&the&health&is&strictly&larger&than&zero&than"it"plays"the"pain"sound."!
!The$reduceLife$method$reduces$one$life$from$the$lives$in$GlobalData$and$also$resets%the%character,(unless(the(player(loses!all#of#his#lives.#When#that#happens,#we#load#the#start#screen#again#and#reset#the#values#for#life!and!health&and&reset&the$resetting$vector3.$Also,$since$by#entering#the#cave#the#player!could&have!set$the$currentLevel$to$Scene2,$the$currentlevel$needs%to%be%set$to$Scene1!after&resetting(the(game."In"retrospect,"it"would"have"been"better"to"set"the"currentLevel$in$the$Start%method'in'PlayerMovement'to#avoid#any#errors.!One$error$that$we$were$struggling$with,!was$that$we$forgot$to$reset$this$currentLevel$variable(which(led(to(the(character(starting(the(game(in(the(wrong(place!after&having'reset'the'game."!
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!
!!Resetting(the(character(is(done(by(the(resetCharacter(method(as(the(name(implies,(by(one(simple(line(that(changes(the(players(position.(ToNextLevel(takes(care%of%what%the%currentlevel%is%in%GlobalData,%because%this%needs%to%be%changed'when%we%load"a"new"level$as$described$earlier.!It"might"have"been"better"to"change'currentLevel'in'the'PlayerMovement'Start'as'we'found'out'going'to'the'next%level%was%not%the%only%time%we%need%to%change%currentLevel;%also%when%the%game%is%lost.%We%have%one%last%method%that%deals$with$the$appearance$of$the$character.(!
!The$method$is$called$Flip$because$it$mirrors$the$appearance$of$the$character,$so$that$he$changes$from$facing$right$to$facing$left$when$his$speed$is$turning$from$positive(to(negative(and(vice(versa.(This(is(checked$in$the$update$which$we$will$talk%about%right%after%this.%We%achieved%this%flip%by%reversing%the%sign%on!the$x$
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scale&of&the&transform.!In#Update,#we#make#a#vector#for#the#playerAcceleration#each#frame.#If#the#input#from%the%player%is%D%or%A%the%playerAcceleration*vector*will*be*positive*or*negative(respectively.(Otherwise,(there(will(be(no(playerAcceleration.(Whatever(happens'this'frame'will'be'added'to'the'acceleration'of'the'rigidbody2D'of'the'player.(This(is(however(not(the(only(acceleration(added(to(the$acceleration$of$the$player.(To(make(it(more(realistic,(we(add(also(some(friction.(Only(later(did(we(realise'that'this'was'something'already'built'in'Unity,'but'we'decided'to'leave'it'in#anyway.#The#magnitude#of#the#friction#is#dependend#on#the#speed#of!the$player.$!!Then%we%add%the%acceleration"using"the"in"built"unity"method,$rigidbody2D.AddForce./Two/variables/in/the/animator/regulate/the/3/animations/of#the#player.#If#his#speed#is#high#enough,#it#will#trigger#his#running#animation#and#if#he#is#in#the!air,%the%script%will%trigger%his%jumping%animation.%As%mentioned%earlier,'in'the'Update'we'have'to'check'if'the'character'is'facing'the'correct'way.'To#do#this,#we#look#at#the#rigidbody.velocity.x#and#also#have#a#boolean#keeping#track&of&which&way&he&is&facing&right&now.&So&we&made&two&simple&if&statements&that$call$the$Flip$method$when$he!is#not#facing#the#correct#way.#For$the$rules$included(with(jumping(we(have(two(boolean(variables:(isGrounded(and(againstWall.*The*first,*isGrounded,*is*altered*by*PlayerMovement(itself,(by(checking(if(the(character(is(currently(colliding(with(something(or(not.(The(second,(againstWall,(is(altered(by(the(Wall(script(when(the(character(is#close#to#the$wall$preventing$him!to#be#able#to#climb#it.!
5.2.2 Script&Description&LightMovement.&!In#this#script#we#have#2#methods#and#the#Update#method#to#cover."The"Start"method'contains'only'one'line,'where'we'find'the'transform'of'the'player'so'that'we#can#easily#refer#to#it.#The#two#methods,#”lightBeam”!and$”center”,"both"have"a"special(return"type"that"we"have"not"talked"about"before,"IEnumerator."This"kind"of#method#is#very#useful#when#you#want#something#to#happen#for#a#period#of#time#or#after#a#peroid#of#time.#This#applies#for#both#of#the#methods,#since#we#want#the#light&beam&to&stay&active!for$a$second."We"also%want%the%ability%to%move%the%light%
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so#that#the#character#is#in#the#center#to#have#a#3#seconds#waiting#period.!!This%was%to%prevent%that!you$cannot$simply$hold$down%the%button&and&always&have%the%character%inside%the%light%without%doing#anything#more.!We#have#a#boolean'variable'in'GlobalData'called'beaming'that'determines'whether'or'not'a'beam%is%currently%being%executed.%This%is%used%in%enemies%to%see%if%they%should%take%damage%or%be%destroyed.%In%this%IEnumerator%method%we%set%the%beaming&variable(to(true(while(we(also(change(the(light(intensity,(which(is(an(in_built&unity&variable(on(light(objects,(for(one(second(and(then$we$change$both$things$back.!
!For$the$other$IEnumerator$method,$center,$we$have$one$boolean$variable$called$”centercd”!that$we$will$see$in$the$Update$method$as$well.$In$here,$after$having$the$light&center&around&the&character,&centercd&is&set&to&true&for&as#long#you$should$not$be$able$to$center$the$character$and$is$set$back$to$false$after$3$seconds.!
!
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!In#the#Update#we#calculate#the#movement#for#each#frame#by#four#if_statements.(Each%of%them%have%an%internal%if%statement,%to%make%sure%that%the%light%does%not%go#away#too#far#from#the#player.#Besides#those#four#if_statements'we'have'another'two$to$check$if$we$have$to$perform%any%of%the%two%methods%in%this%script.%Because%the$methods$are$IEnumerators,$we$have$to$use$StartCoroutine$instead#of#just#calling'the'method.'!As!said%earlier,%we%have%a%variable"centercd"that"makes"sure"we"can"not"center%the%character'all'the'time.!In#the#first#of#the#two#if_statements'that'are'not'about'the'movement,(we(use(centercd(to(make(sure(we(dont(call(the(centre(method(at(the(wrong&times.&For$the$second$if_statement'we'have'an'integer'variable'in'GlobalData(called(beamresource,(that(needs(to!be#above#25#in#order#to#use#the#light&beam.&Using&the&light&beam&then&also&reduces&beamresource!by#25.#The#last#if_statement'checks'that'the'player'is'not'running'too'far'away'from'the'light'either,'resetting'the'light'when'the'character'goes'too'far.!
5.2.3 Script&Description&GroundMoveDown&!In#this#script#we#will#go#over#the#Start#method#together#with#the#OnCollisionEnter#and$OnCollisionExit$methods$and$after$that$the$Update$method.$OnCollisionEnter!is#a#an#inbuilt#Unity#method#that#is#called#when#this#object#collides'with'another'object.!The$counterpart%OnCollisionExit%is%called%when%this%object%stops%colliding%with%another%object.!The$idea$behind$this$script$is$that$when$the$player$jumps$on$this%platform,%it%will%perform%one%action%once.%This%action%will%be%to!move%down,%then%instantly%change%position%to%above%where%it%started%and%lastly%keep%moving%down%until%the%start%has%been%reached%again.!
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!!In#Start,#we#find#the#GroundMove#script#that#is#attached#to#the#same%platform!as#!we#put#GroundMoveDown#on#and#we#find#the#transform#of#the#player.#!We#need#to#be#able#to#refer#to#both$of$these$scripts!for$what$we#need#to#do!in#the#OnCollisionEnter.-There-are-three-boolean-variables-here-that-we-use-to-keep-track&of&things.&We&want&“going”&to&be&a&variable&that&determines#whether#or#not#the$platform$is$going$down.$“done”$is$a$variable$that$is$only$true$when$the$script$not$currently$doing$the$moving$action.$The$last$boolean$“tobottom”$is$for$knowing'if'the'platform'is'going'to'the'bottom'or'towards'the'middle.'The'”middle”"vector3!is#where#the#platform#starts#moving,#”bottom”!is#some#distance#below&it&and&”top”!is#some#distance#above#it.#When#the#character#jumps#on#the#platform)the)OnCollisionEnter)is)called.)This)will)trigger)a)number)of)things.)It)will$set$the$new$position#for#the#three#vectors,#top,#middle#and#bottom.#Also#it#sets$the$booleans$”going”!to#true#and#”done”!to#false.#Lastly,#it#turns#off#the#GroundMove*script*on*the*platform,*because*this*script*is*making*the*platform*move%left%and%right,%which%we%want%to%prevent.!!
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!In#the#update#we#have#several!if_statements'to'do'the'correct'thing.'“tobottom”'decides&whether#the#platform#will#move#towards#the#bottom#or#the#middle.#Once#the$platform$has$reached$the$bottom$vector,$we$move$the$platform$to$top.$These$three%if_statements'are'however'inside'another'if_statement.(The(outer(if_statement's(condition(is(that(”going”!is#true#and#that#”done”!is#false.#In!other&words,'that'the'moving'action"is"currently"being"performed."When%the%moving%action'is'completed,'done'is'set'to"true,"going"is"set"to"false"and"tobottom"set"to"true%for%next%time.%Besides%that,%the%GroundMove%script%is%set%active%again%so%that%it#continues#moving#left#and#right#just#as#it#was#doing#before#the#moving#action#commenced.!
5.2.4 Script&Description&creating.&!The$creating$script$is$a$script$that$is$supposed$to$be$attached$to$Gnorm.$This$is$the$only$script$where$we$try$to$instantiate$other$objects$and$is$in$that$sense$a$bit$special.)We)will)go)over)the)Start)method,)then)the)”make”!method'and'lastly'the'Update'method.!
!!
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!Here$in$Start$we$will$find$the$shelf$that$Gnorm$is$standing$on$and$also$the$Wall$script'that'is'on'this'shelf.'Also'we'have'a'reference'to'this'script'itself'called'script.(Then(there(are(four(boolean(varialbes,(three(of(which(are(used(for(the(animations(and(one(of(which(is(used(to(control(the(creating(of(paper(planes.(The(animation'we'have'are'still,'fly'and'sad.'”still”!is#his#standard#animation,#”fly”!is#the$animation$that$we$have$for$throwing$a$paper$plane$and$”sad”!is#the#animation#for$when$Gnorm$is$defeated.!
!The$”make”!method'is'another'method'that'is'of'IEnumerator'type.'This'is'because'we'want'him'to'instantiate'paper'planes'every'3'seconds.'When'the'method'is'called,'it'will'first'set'”wait”!to#true,#because#we#do#not#want#to#call#this#method%multiple%times%within%three%seconds.%It%will%then%wait%for%2.75%seconds%before&starting&his&throwing&animation&and&actually&instantiating&the&paper&plane.'After'another'0.25'seconds,'"wait”!will$be$set$to$false$again$so$that$we$may$start%performing%the"method"once"more."!!
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!Normally(we(would&have&the&first&line&in&this!Update'in'the'Start$method,$but$for$some%unexplainable!reason'that'was'giving'us'problems'with'the'animations'not'playing(and(when(we(moved(the(GetComponent(to(the(Update(method,(those(problems(were(gone.(For(the(creating(of(paper(planes(we(only(have(a(simple(if_statement'that'will'make'it'so'that'we'only'create'a'paper'plane'every'three'seconds.(Another(if_statement'is'only'for'when'Gnorm'is'defeated.'If'that'happens,(we(need(to(turn(off!this%script%so%that%no%more%paper%planes%are%created.%We#also#wanted#to#make#the#shelf#that#Gnorm#is#standing#on#fall#over#which#we#do#by#rotating#the#shelf#by#90#degrees#and#turning#off#the#Wall#script#so#that#it#will$not$hinder$jumping$on$the$shelf.$As$the$shelf$falls$over$and$Gnorm$is$defeated,'he'will'be'standing'a'bit'further'on'in'the'level'with'all'ten$class$notes$in#front#of#him.#That$will$complete$the$game$when$picked$up.$From$now$on$he$will$be$doing$his$”sad”!animation.!
5.2.5 Script&Description&Paperfly_Movement.&!We#have#a#script#that#creates#paper#planes,#but#the#paper#planes#themselves#need#a"script"as"well"to"know"what"they"are"supposed"to"do."The"idea"behind"the"script"is#that#the#plane#first#goes#to#a#position#depending#on#where#the#player#is#at#the#moment&and&then&keeps&going&horizontal&until&it&is&out&of&the&level.!!
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In#the#script#for#the#paper#plane#movement#we#need#to#know#where#the#character#currently)is,)because)we)have)two)different)destinations)to)throw)paper)planes)at."The$destinations$depend!on#the#character’s!position'on'the'y_axis.&We#have#a#”beginningspot”+and+a"”target”'and'the'intention'was'for'the'paper'plane'to'move'to#”beginningspot”#first#and#then#carry#on#horizontally#towards#”target”.#As"we"were$originally$planning$on!Gnorm&moving#in#the#level,#we#have#that#“beginningspot”,is,placed'a"small"distance"in"front"of"him"and"not"just"a"specific"position'in'the'level.'”target”!on#the#other#hand#would#always#be#the#same#place,#namely'somewhere'to'the'right'outside'the'level.!!
!The$first!if_else$statements$are$there%to#make#the#plane#go#to#the#beginning#first#and$then$continue$on$towards$the$end$location.$The$second$if_statement'is'to'destroy(the(plane(when(it(has(reached(the(final(destination(and(the(third(is(to(change'destination'when'it"has"reached"the"first"one."Then"there"is"another"if_else$couple$that$tells$where$the$destination$actually$are.$In$retrospect,$it$would$have%been%better%to%do%this%in%the%start,%because%we%only%need%to%determine%where%the"destinations"are"once."Besides!the"Update,"we"have"a"OnCollisionEnter"method'for'when'the'character'collides'with'the'paper'plane.'If'that'happens,'then%the%plane%is%destroyed%and%the%player%loses%20%health!by#using#the#
!!
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”reduceHealth”,method.!
5.3 Animation:&&During!the!animation!we!encountered!several!problems,!which!will!be!explained!and!covered!here.!But!first!we!will!describe!how!we!did!the!animations!and!actually!designed!them!so!they!could!work!with!Unity.!For!the!animation!we!used!pictures!that!we!had!drawn!in!the!program!Inkscape.!Those!images!needed!to!be!saved!in!a!specific!file!form!(e.g.!png)!that!allows!transparency!for!the!pixels!defining!the!background.!When!animating!in!2D,!the!background!is!generelly!not!desired!to!be!visible,!because!it!is!the!objects!on!the!picture!you!want!to!show!in!the!game!and!not!the!background.!A!png!file!allows!you!to!“remove”!the!background!by!making!those!pixels!transparent!(George!2011).!When!importing!2D!graphics!into!unity,!it!will!set!the!texture!of!the!images!as!a!sprite.!Sprites!are!a!common!use!in!2D!graphic!designs!today.!Microsoft!defines!them!as:!“Sprites!are!2D!bitmaps!that!are!drawn!directly!to!a!render!target!without!using!the!pipeline!for!transformations,!lighting!or!effects”(Microsoft).!!
5.3.1 The&proces&before&unity:&&We!started!the!process!by!drawing!all!the!pictures!needed!for!the!animations.!This!can!be!done!by!hand,!or!in!a!program!designed!for!that.!It!does!not!really!matter!which!method!is!chosen!as!long!the!pictures!end!up!being!digitalised,!and!thereby!addable!to!Unity!(Unity!is!able!to!import!3d!objects!as!well!but!since!we!are!making!a!2d!game!we!want!to!import!the!texture!as!spriteS).!!!!We!chose!to!draw!the!animation!in!computer!programs.!More!precisely!we!used!Inkscape,!pivot!and!paint.net!and!we!can!therefore!divide!the!process!into!3!steps.!!• In!Inkscape,!which!is!a!drawing!program,!we!drew!the!objects,!as!we!wanted!them!to!look!like.!Taking!the!character!as!an!example.!We!started!out!drawing!the!character!as!a!whole!figure!and!then!split!it!into!severeal!pieces!like!legs,!arms,!shoes,!the!body,!and!the!head.!Every!part!of!a!given!object!that!needs!to!move!in!a!certain!way!needs!to!be!an!object!in!itself.!That!has!to!do!with!the!making!of!the!animation!later!in!the!process.!After!the!pieces!are!drawn!they!need!to!be!saved!separately!as!“Gif!files”!which!
!!
42!
gave!the!best!result!when!imported!in!Pivot!for!our!case.!!! • In!Pivot,!which!is!a!simple!animation!program!primarily!designed!for!animating!stick!figures,!we!put!the!animations!together.!First,!all!the!pieces!of!the!character!needed!to!be!imported!separately!and!then!the!character!be!put!together!in!the!right!size!and!form.!When!that!was!done!the!animation!could!begin.!The!process!was!then!to!move!the!pieces!frame!by!frame!until!the!whole!animation!was!done!(move!pieces,!save!picture,!move!pieces!even!more,!save!picture!again!and!so!forth).!Pivot!has!a!function!where!it!can!export!the!animation!as!several!images,!and!that!was!what!we!did!in!order!to!import!the!pictures!in!paint.net.!!!!!! • In!paint.net,!which!is!a!drawing!program,!we!used!its!ability!to!remove!the!background!from!every!single!picture!of!the!animation.!We!were!able!to!open!all!the!pictures!at!once.!When!the!background!was!removed!we!saved!it!as!a!png.!File!now!ready!for!use!in!unity.!!!It!is!to!be!said!that!this!solution!takes!time!and!requires!both!patience!and!some!understanding!of!how!the!different!pictures!for!the!animation!should!look!like.!It!is!not!easy!to!make!smooth!animations!and!if!we!were!to!make!a!lot!of!animations!it!would!have!been!worth!the!time!to!find!and!learn!a!more!suitable!program.!!
5.3.2 The&proces&in&unity:&&When!the!pictures!(png_files)!are!imported!into!Unity,!the!animations!can!be!“given!life.“!To!do!that!we!used!3!functions!of!Unity:!the!animation!controller,!the!animation!window,!and!the!animator.!The!three!functions!could!be!confusing!as!all!the!functions!have!names!that!are!similar!to!each!other.!The!animator!can!be!defined!as!a!component!attached!to!the!object!that!is!to!be!animated.!In!this!case!we!still!use!the!charcter!as!an!example,!which!means!that!the!character!has!an!animator!attached!to!it.!The!animator!is!sort!of!plays!the!“head!function”!keeping!track!of!which!animations!goes!to!which!object!(this!animation!goes!to!the!bats,!this!animation!to!the!player,!this!animation!to!the!skies!and!so!forth).!!
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In!the!“animator”!an!“animator!controller”!can!be!attached.!The!animator!controller!keeps!track!of!the!different!actions!of!a!specific!animation!(this!animation!is!for!the!player!standing!still,!this!animation!is!for!the!player!running,!and!this!animation!for!the!player!jumping).!That!way,!the!animation!controller!makes!the!final!animation!by!putting!the!different!actions!of!a!specific!object!together.!It!is!necessary!to!“tell”!the!animation!controller!which!animation!needs!to!be!active!under!what!circumstances.!That!entails!writing!some!scripts.!For!our!character,!we!tell!the!animator!controller!to!run!the!“character!jumping!animation”!when!the!character!is!“not!grounded”!and!the!“character!running!animation”!when!the!character!reaches!a!speed!higher!than!0.04!defined!by!Unity.!If!nothing!happens!the!animation!controller!will!just!run!the!“character!standing!still!animation”.!Lastly,!we!have!the!animation!window,!which!keeps!track!of!which!pictures!goes!to!which!animation!and!how!fast!the!animation!should!run!(how!many!frames!per!second).!Here!we!just!put!the!pictures!for!every!animation!and!save!them!when!satisfied.!!!!!!
5.3.3 Challenges&during&animation.&&&&&&&&&&&There!was!one!problem!that!we!ecountered!while!using!animations!in!Unity.!Unity!has!a!function!called!sprite!editor.!That!function!is!used!when!a!picture!contains!many!different!objects!that!need!to!be!handled!separately.!A!picture!that!contains!many!different!objects!and!should!be!used!for!animation!is!called!a!sprite!sheet!(Lambert,!2013).!Sprite!sheets!are!very!useful!because!you!only!need!to!work!with!one!picture!at!a!time,!which!is!time!saving.!It!is!not!unlikely!that!one!animation!contains!about!30!_!50!pictures!and!to!edit!those!pictures!separately!in!3!different!programs!is!time!consuming!(Opening!and!closing!every!file,!saving!it!in!the!right!format!and!size,!from!program!to!program).!With!a!sprite!sheet!you!only!work!with!one!file.!Unity!is!then!able!to!slice!every!object!on!the!sprite!sheet!into!several!pictures!ready!for!animation.!But!in!our!case!this!was!not!done!correctly!and!the!result!was!that!the!animation!was!flickering.!!!In!some!cases!it!would!be!the!solution!to!refer!to!video!available!on!Unity!website.!The!video!“2D CHARACTER CONTROLLERS” describes the process of 
making animation in Unity from the very beginning to the end. It contains guidance 
!!
44!
on how to import pictures, write codes for the animations and set up the difference 
components for the animation. (2D character controllers) The video suggests the 
resolution to be the reason why!the!flickering!problem!occurs!(as!described!above).!However!in!our!case!despite!following!the!suggestions!in!the!video,!our!problem!was!not!solved.!We!later!figured!out!that!the!problem!in!our!case!was!not!the!resolution!but!it!was!the!positions.!The!positions!for!the!objects!on!every!frame!ended!up!with!a!tiny!difference!during!the!slicing.!!!This!is!a!similar!problem!that!can!be!encountered!when!making!animations!by!pen!and!paper.!If!the!drawings!are!not!correctly!placed!on!top!of!each!other,!there!will!be!visual!noise!when!playing!the!animation!by!flipping!through!the!papers.!When!we!tried!making!animations!using!sprite!sheets!we!used!a!program!(Sprite!Sheet!Packer).!So!when!all!the!pictures!were!drawn!in!inkscape,!it!was!possible!to!just!put!them!into!that!program!and!it!would!automatically!line!them!up!as!a!sprite!sheet.!The!reason!why!the!positions!changed!on!every!frame!can!therefore!be!either!due!to!issues!arising!from!the!program,!Unity,!or!an!oversight!from!our!part.!The!way!we!solved!this!“flickering”!problem!by!chosing!not!to!use!sprite!sheets!but!instead!use!a!simple!program!(pivot!animator)!and!thereby!eneure!that!the!positions!of!the!objects!that!should!end!up!being!animations!were!done!properly!from!the!start.!!!!!!!!!!!!!
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6.0 TESTING&As!described!in!the!method!section!we!want!to!improve!our!game!and!in!order!to!do!that!we!needed!to!test!our!game!by!real!users.!We!have!done!a!usability!test!which!means!that!we!(one!of!us)!were!able!to!be!in!the!same!room!and!be!a!part!of!the!experience!while!observing.!This!section!illustrates!how!the!test!was!conducted!and!discuses!the!result!we!ended!up!with.!!!!!!!!!!
6.1 The&setup:&&What!we!used!for!the!test!was!primarily!just!a!room,!a!computer!(laptop!with!a!big!screen),!a!table!and!3!chairs.!We!did!also!use!a!phone!for!the!recordings.!The!moderator!was!placed!on!the!test_persons!left!side!while!the!test!persons!was!placed!in!front!of!the!screen.!The!test!happened!in!daylight.!!
6.2 The&procedure:&&The!moderator!welcomes!the!test_persons!and!gives!them!instructions!for!what!is!about!to!happen.!He!tells!them!that!it!is!a!usability!test!which!means!that!we!are!testing!the!software!and!not!them!and!that!they!are!about!to!experience!a!2D!game!where!the!purpose!is!to!cooperate!with!each!other!in!order!to!get!through!the!different!obstacles.!He!tells!them!that!they!will!have!10!minutes!to!test!the!game!but!are!welcome!to!play!further!if!they!want!to.!Then!he!asks!for!their!names!and!ages.!After!that!he!tells!them!the!game_story.!Now!he!gives!them!a!short!time!to!read!how!to!do!the!controls!presented!by!the!game!and!asks!them!if!they!understand!what!to!do.!When!they!are!ready!they!can!start!the!game.!Furthermore,!the!procedure!is!that!the!moderator!will!do!observations!while!the!test_persons!are!playing!and!he!will!tell!them!what!to!do!if!they!ask!or!get!stuck!in!the!game.!When!the!game!is!over!the!interview!will!begin!and!he!will!ask!some!questions!about!the!game!(see!interview!questions!in!Appendix!B).!
6.3 The&design&of&the&test&and&considerations:&The!pre!test:!!Before!we!did!the!test!on!real!users!we!did!a!pre!test!to!eliminate!mistakes.!We!tested!the!equipment!(the!computer,!sound!volume,!the!screen!visualization)!and!run!through!the!planned!procedure.!As!we!where!3!in!the!group!we!could!play!the!roles!as!test_persons!and!a!moderator.!It!took!us!about!20!minutes!to!get!
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through!the!game!and!10!minutes!to!do!the!interview.!A!half!an!hour!was!too!much!time!to!ask!for,!and!we!decided!to!give!the!players!10!minutes!of!game!playing!and!the!opportunity!to!play!further!if!they!wanted!to,!plus!10!minutes!for!the!interview.!!!!!
6.4 The&overall&considerations:&&As!already!described!in!the!method!section!we!want!the!players!to!be!able!to!experience!the!game!with!as!few!disturbing!elements!as!possible.!The!moderator!is!without!doubt!a!disturbing!element!but!we!have!tried!to!give!him!a!role!as!a!helper,!more!than!an!observer.!For!that!to!work!he!would!not!be!allowed!to!take!notes!with!pen!and!paper!and!he!would!therefore!only!have!his!memory!to!rely!on!in!the!further!process!of!documentation.!His!job!is!therefore!not!to!observe!in!detail!while!the!test_persons!are!playing!but!more!to!look!after!special!outcomes!especially!about!their!behavior.!If!the!players!seem!very!frustrated!about!the!situation!and!they!later!in!the!interview!say!that!it!was!fun!to!play,!it!leads!to!a!discussion!about!how!fun!they!really!think!the!game!was,!and!how!much!they!tried!to!be!polite.!In!the!end!you!cannot!really!know!because!the!moderator!can!misunderstand!the!situation!as!well!as!the!players!can!tell!what!they!wish!to!tell.!But!you!can!though!spot!some!uncertainty!if!the!moderator’s!experience!does!not!fit!with!the!answers!given!by!the!interview.!!!!!!!
6.4.1 Group&1:&&Notes!from!the!moderator:!!The!platforms!in!level!1!seem!hard!for!player!1!to!jump!on.!After!a!while!the!players!decides!to!switch!spaces!so!player!2!becomes!player!1.!He!also!has!some!difficulty!with!the!platform!but!after!a!few!tries!he!manages!to!pass!the!platforms.!The!players!do!not!find!it!easy!to!figure!out!what!to!do!about!the!bats!in!level!2.!It!is!hard!for!them!even!with!instructions!and!they!do!not!succeed!in!making!any!of!the!bats!disappear!even!though!they!try!alot!of!times.!The!players!seems!to!be!a!bit!frustrated!about!what!to!do!in!level!2!and!the!bats!are!hitting!the!character!easily.!The!situation!is!stressed!but!the!mood!is!not!bad.!They!really!want!to!figure!out!how!to!get!further!and!they!ask!for!more!time!to!play.!!!When!the!character!dies!in!level!2!and!the!game!start!over!an!unexplained!“bug”!appears.!Now!the!character!is!not!able!to!jump.!In!order!to!make!it!work!the!
!!
47!
game!needs!to!restart.!!
6.4.2 Answers&from&the&interview&(Separate!appendix!(soundfile)“group!1”):&
14:00&–&15:00:&&To!the!question!about!how!hard!player!one!thinks!the!character!was!to!control!he!rates!it!on!5,!which!is!very!hard.!He!wanted!to!compare!his!argument!with!another!game!but!was!not!able!to!remember!the!name!and!he!ends!up!saying!that!it!is!a!part!of!learning!a!new!game.!!
15:00&–&15:36:!!To!the!question!about!how!hard!player!2!thinks!it!was!to!control!the!light!he!tells!that!the!part!of!controlling!the!light!was!not!that!hard!but!trying!to!follow!the!character!around!was!hard.!He!rates!the!difficulty!to!1!or!2.!!
15:36&–&16:40:!!To!the!question!about!how!well!the!players!think!the!objects!by!their!look!is!telling!them!what!to!do,!the!players!said!it!was!easy!for!them!to!know!what!to!do!with!the!objects!in!level!one!but!harder!in!level!2.!They!also!did!not!notice!the!bats!in!level!2!before!the!moderator!told!them.!They!could!not!see!that!there!was!a!door!either.!!!!!!!
16:40&\&17:50:!!To!the!question!of!the!overall!difficulty!of!the!game!the!players!rate!level!1!as!a!2!or!3!in!difficulty,!which!is!medium!and!level!2!as!a!5!which!is!very!hard.!In!level!2!they!mention!that!they!only!have!4!shots!with!the!light!beam,!and!it!would!have!been!easier!if!they!had!maybe!8!shots.!They!were!not!sure!if!they!could!only!scare!the!bats!away!or!destroy!them.!They!did!not!understand!that!they!had!to!find!the!start!position!of!the!bats!and!then!beam!them!in!order!to!destroy!them.!!!!!!
17:50&–&18:12:!!To!the!question!about!how!much!they!think!they!had!to!cooperate!in!the!game!on!a!scale!of!one!to!5!they!rate!the!game!on!5,!which!is!very!much,!but!also!mention!that!there!was!no!cooperation!in!level!1.!!
18:12&–&18:42:&&To!the!question!about!if!they!had!an!equal!role!in!the!game!they!say!that!they!felt!they!had!in!level!2!but!not!in!level!1.!!
18:42&–&18:42:!!
!!
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In!the!end!they!think!that!the!game!was!really!fun.!One!thing!they!mention!is!that!player!2!can!laugh!at!player!1!in!the!first!level.!!
6.4.3 Group&2:&&
6.4.4 Notes&from&the&moderator:&&The!platform!in!level!1!is!hard!to!jump!on!for!player!1.!He!tries!a!lot!of!times!and!in!the!end!he!succeeds.!When!the!character!dies!in!level!2!and!they!have!to!start!over,!player!2!tries!to!jump!on!the!platform!in!level!1.!He!succeeds!in!the!very!first!try!and!seems!to!have!a!skilled!control!over!the!character.!Later!he!says!that!he!had!played!a!lot!of!games!that!was!very!much!like!this!game!and!mentions!supermario.!The!players!are!fully!concentrated!and!discuss!strategies!during!gameplay.!!They!needed!a!lot!of!instructions!in!level!2!and!they!do!not!manage!to!destroy!any!of!the!bats.!!
6.4.5 Answers&from&the&interview&(Separate!appendix!(soundfile)!“group!2”):&
12:00&–&12:50&To!the!question!about!how!hard!player!1!thinks!it!is!to!control!the!character,!he!tells!that!he!does!not!think!that!the!character!is!hard!to!control!but!its!more!the!other!object!that!does!not!fit!the!way!the!character!moves.!He!did!though!rate!the!dificulity!of!controling!the!character!on!4,!which!is!hard.!!
12:50&–&13:44&To!the!question!about!how!hard!player!2!thinks!it!was!to!control!the!light!he!rate!sthe!difficulty!on!2½,!which!is!easy.!He!says!that!for!making!the!light!friendlier!to!control!it!would!maybe!be!an!idea!to!make!smaller!steps!per!frame.!He!wants!the!speed!of!the!light!to!be!slower.!!
13:44&–&17:46&To!the!question!about!how!well!the!players!think!the!objects!by!their!look!is!telling!them!what!to!do!with!them,!they!said!that!they!noticed!the!platform!was!a!pencil!but!did!not!noticed!the!battery!by!its!look.!It!was!the!text!that!appears!above!the!battery!that!makes!them!discover!the!battery!on!the!ground.!In!the!cave!in!level!2,!they!noticed!that!it!was!bats!but!was!not!sure!what!to!hit!in!order!to!make!them!go!away.!They!suggest!that!the!cave!should!be!lighter!in!the!start!and!have!some!instructions!before!its!gets!darker!later!in!the!level.!On!a!scale!of!1!to!5!they!rate!the!graphic!on!2!or!3.!!!
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17:46&–&20:16&To!the!question!of!the!overall!difficulty!of!the!game,!the!players!rate!the!game!on!4!and!5.!One!of!the!players!said!that!he!is!not!that!skilled!in!playing!those!kinds!of!games!and!therefore!it!was!especially!hard!for!him!to!control!the!character.!He!suggested!that!it!would!be!easier!if!the!character!jumps!at!the!same!distance!every!time.!The!other!player!thinks!that!jumping!on!the!platform!was!fine!but!whats!makes!it!hard!was!in!level!2!where!he!was!not!sure!what!to!do.!He!mentions!especially!the!issue!of!finding!the!starting!position!of!the!bats!and!suggests!some!more!instructions!so!you!know!what!you!are!supposed!to!do.!!!
20:16&–&21:30&To!the!question!about!how!much!they!think!they!had!to!cooperate!in!the!game,!they!said!that!it!was!not!much!in!level!1!but!much!in!level!2.!On!a!scale!of!1!–!5!they!give!level!2!a!4.!!
21:30&\&22:04&&To!the!question!about!if!they!had!an!equal!role!in!the!game!they,!say!that!they!think!they!had!and!equal!role.!They!mention!the!character,!which!has!to!stay!close!to!the!light!and!that!there!was!a!need!to!communicate!by!voice.!!!!
22:04&–&23:30&In!the!end!they!think!the!game!was!pretty!fun!because!it!was!quite!challenging.!They!compare!it!to!other!games!today!where!you!dont!have!to!think!that!much!and!it!was!nice!for!them!to!try!something!very!challenging.!!!!
6.5 Concluding&on&test:&&Even!though!this!test!only!contains!2!groups!there!is!still!lot!of!information!to!achive!from!it.!Both!groups!seem!to!have!some!difficulty!with!the!first!floating!platform!in!level!1.!They!had!to!try!a!couple!of!times!before!they!manage!to!pass!through.!One!of!the!players!from!group!2!surprisingly!succeeded!in!getting!through!this!first!obstacle!in!first!try.!!This!tells!us!that!it!is!no!big!problem!for!a!player!that!is!skilled!in!2D!scroller!games!(it!would!might!even!be!to!easy)!but!it!can!be!a!problem!for!those!who!are!unskilled.!!We!can!also!conclude!that!the!instructions!for!what!to!do!in!the!cave!are!not!enough.!Both!of!the!groups!did!not!manage!to!destroy!one!single!bat!and!that!is!even!with!instructions!from!the!moderator.!Normally!the!players!are!not!given!any!instructions!about!what!to!do!
!!
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in!the!cave,!which!makes!it!obvious!that!players!would!have!problems!figuring!it!out.!That!could!also!be!seen!in!what!both!of!the!groups!say!about!the!bats!in!the!cave.!It!is!not!by!the!graphic!clearly!shown!if!it!is!bats!flying!around.!None!of!the!players!spotted!that!they!where!standing!close!to!a!door!further!on!in!level!2.!That!might!have!been!easier!though!if!the!players!did!not!have!to!worry!about!the!bats.!The!graphics!did!not!help!in!making!the!battery!noticeable!by!the!players.!This!test!shows!that!the!players!only!see!the!object!because!of!the!text!shown!right!above!the!battery!when!the!character!comes!near!it.!The!difficulty!of!this!game!is!overall!voted!to!be!hard!or!very!hard.!That!seems!to!be!because!of!lack!of!instructions!and!because!the!graphic!somehow!does!not!intuitively!give!the!right!picture!of!what!to!do.!The!players!all!say!that!they!really!felt!that!they!had!to!cooperate!in!level!2,!which!points!towards!a!collaborative!game.!Group!1!thought!it!was!fun!to!play!(they!did!even!ask!for!more!time!to!play)!and!Group!2!specifically!pointed!out!that!the!game!was!fun!to!play!because!it!was!challenging.!
6.6 Sources&of&error:&&
• We!did!not!ask!the!test!persons!if!they!would!consider!themselves!as!skilled!players!or!not.!That!could!maybe!result!in!wrong!conclusions!about!the!difficulty!of!the!game!because!a!skilled!player!would!find!the!game!easier!to!play!than!an!unskilled!player.!!
• The!questions!were!not!asked!in!the!exact!same!way.!Which!could!have!an!affect!on!the!answers!because!the!questions!could!be!understood!differently.!!
• We!cannot!say!if!the!test!persons!say!the!truth!and!the!moderator!can!be!wrong!in!what!he!experiences.!
• The!moderator!can!affect!the!overall!experience!of!the!game!just!by!his!presence.!
• Because!we!ask!the!test!persons!at!the!same!time,!it!could!be!that!the!person!who!would!talk!first!affects!the!other!test!person!and!what!he!had!in!mind.!
• 10!minutes!of!game!playing!is!not!sufficient!enough!to!conclude!on!the!whole!game.!
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6.6.1 Improvements&of&the&game&&
Almost all design can be improved somehow and in order to do that you can include 
the users and get some feedback on your product. We have done a usability test 
described in the section testing with the purpose of improving the game. The test 
persons only made it to the start of the second level and it is therefore primarily the 
beginning of the game that we will try to suggest improvements for in this section.  
6.6.2 The&objects&&
Earlier in this report we describe that we tried to make the object important by given 
them a color which would be in contrast to the background. That did not really seem 
to work for the battery. The results of the test concludes that the players only notice 
the battery because of the text that pops up when the character comes near it. If it does 
not work for the battery it will most likely not work for the rest of the game either. If 
the players should discover an object of importance there would have to be a more 
clearly distinction between the background and the object. That could be done with 
movements as it is also done in other games. The objects could be circle around its 
center or it could be given some impulsing light. The solution for the text that pops up 
is fine in the start of the game where it fits great for the introduction part. We think 
though it would be annoying to play the game if a text should pop up every time the 
player comes to an object of importance and we therefore prefer to add one of the two 
solutions described above.  
6.6.3 The&platform&in&level&one&&&
For many players it was hard to jump on the platform and would need a lot of 
attempts before succeeding. We could make it easier by slowing down the speed of 
the platforms, or maybe as one of the test persons suggested make the player jump 
higher and with the same distance for every jump. One of the groups did though also 
mention that the interesting thing about this game was that is was challenging and we 
would maybe take that away by making this part easier. By playing the game several 
times it would be easier to learn how to control the character better. All the players 
did by the way succeed passing this obstacle in the end, some after several tries. Since 
it is the first obstacle the character is confronted with, it would be an otpion to make 
that easier and then not make it harder to jump on later platforms as the game 
progresses.   
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6.6.4 The&instructions&
It is very clear from the results of the test that it is necessary to include some 
instructions for the cave in level 2. It is not very clear what to do inside the caave 
there and if one cannot see that it is bats flying around it makes it even harder to avoid 
or destroy them. One of the things that was not clear to the players was that they 
needed to “beam” the bats at their (bats) starting position (where the birds were 
standing still). In the very beginning of the game they are instructed to beam on the 
enemies in order to destroy them. But when they arrive to the cave and try to beam on 
the bats it does not work which makes it a bit confusing for a new player. To beam the 
bats at the starting position is not easy to figure out if you have not experience 
beaming anything yet in the game. Another problem was seeing the bats. One of the 
players suggested that it should be lighter at the start of the cave, which we think is a 
fine idea. It would help visualizing the bats as enemies and it can get harder when one 
goes deeper into the cave where it would be darker. Another problem the players had 
was to figure out how to open the door. That is not surprising as it is a riddle. We 
cannot say if it was too difficult because the players did not have a chance to solve 
this riddle because of the bats that were constantly attacking them. What we have 
considered that could be included in the game is some clues to the character (and 
players). The character should be able to for instance give comments to the players by 
text bubbles. If for example the players have not solved the riddle in two minutes after 
arriving the character could say, “I think a saw a sign somewhere”. The character 
could give more clues if necessary.    
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7.0 CONCLUSION&&In!this!report!our!problem!definition!was:!!
“How(to(make(a(2D(collaborative(scroller(game(in(Unity(where(one(player(
controls(the(character(and(the(other(controls(light(movement.”!We!have!tried!to!answer!that!question!by!giving!an!example!about!how!this!can!be!done!and!we!have!developed!a!game!which!was!tested!by!two!groups!of!two!persons!each.!We!can!by!the!test!conclude!that!the!players!who!tested!our!game!all!think!that!it!was!a!cooperative!game!but!that!the!difficulty!of!playing!was!high!partly!due!to!the!lack!of!instructions!provided!by!the!game.!There!is!therefore!needed!further!improvements!and!redesign!before!the!game!is!ready!for!real!users.!!!!!!!!!In!the!test!we!used!the!word!cooperative!because!that!is!the!word!people!usually!use!!when!they!describe!a!situation!where!they!work!together.!In!game!theory!cooperation!is!described!as!a!game!where!the!players!do!not!necessarily!share!the!same!interest!but!can!join!together!trying!to!create!a!win!win!situation.!In!collaborative!games!all!players!have!the!same!interests!and!the!outcomes!is!shared.!If!the!team!loses!everyone!loses.!Since!the!players!felt!that!they!had!to!cooperate!we!can!further!conclude!that!our!game!is!collaborative!because!we!have!designed!it!that!way.!If!the!character!runs!out!of!lives!both!player!one!and!player!two!lose.!They!have!the!same!goal!and!the!same!interest!(to!keep!the!character!alive,!defeat!Gnorm!and!get!back!the!class!notes).!!!Since!games!are!a!growing!part!of!popular!culture!it!is!likely!that!more!people!both!experienced!and!inexperienced!would!be!interested!in!developing!games.!We!find!in!our!process!of!making!the!game!that!Unity!is!a!great!help!to!new!game!developers!that!have!little!experience!in!programming.!Many!of!the!general!things!needed!in!game!making!are!provided!by!Unity!and!one!can!therefore!focus!on!the!very!exact!things!that!are!essential!for!their!particular!game.!By!saying!so!we!do!not!mean!that!it!is!not!challenging!to!code!in!Unity,!but!it!does!indeed!save!a!lot!of!time.!However,!it!is!harder!to!figure!out!where!the!bugs!came!from!when!you!don’t!know!the!code!behind!the!functions!provided!by!Unity.!All!the!components!that!are!in!Unity!game!objects,!except!scripts,!are!blackboxes!to!us.!!!
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8.0 PERSPECTIVATION&We!have!developed!a!2D!scroller_game!that!is!collaborative!in!form.!That!being!said!it!is!still!in!an!early!state!and!it!needs!some!improvements!before!it!is!ready!for!real!use!and!not!just!testing!purposes.!All!games!have!a!form!of!uniqueness!and!the!same!can!be!said!of!our!game.!Our!game!somehow!reminds!us!of!Super!Mario.!Super!Mario!was!developed!by!Nintendo!and!was!the!first!2D!scroller_game!of!its!kind!released!in!1985.!(Wikipedia,!platform!game).!In!that!game!you!where!able!to!run,!jump!and!even!swim!in!some!levels.!You!could!play!it!as!a!two_player!game!so!it!did!also!have!elements!of!cooperation.!The!goal!was!to!rescue!the!princess.!Since!then!a!lot!of!games!in!the!same!genre!has!arrived.!(Ibid.)!!What!is!special!about!our!game!is!the!way!you!do!collaborate!in!order!to!win!the!game.!It!is!not!that!it!is!collaborative!in!itself!that!makes!it!special!but!it!is!the!way,!the!process!during!collaboration!that!is!special!and!maybe!also!what!one!will!really!remember!it!for.!One!player!controls!the!light!and!the!other!controls!the!character.!For!further!development!of!the!game!there!are!many!ways!our!game!could!take.!We!could!make!it!a!more!competitive!game!leaving!the!collaboration!part.!In!that!way!you!could!imagine!competing!against!friends!about!who!would!solve!the!game!first.!We!could!change!the!history!and!the!theme!for!the!game!so!it!would!be!more!attractive!for!a!child!to!play.!Our!game!is!not!very!violent!in!any!way!and!most!kids!love!adventures!(not!saying!that!adults!do!not!as!well).!It!could!maybe!even!train!their!skills!in!working!together!(creating!strategies),!which!is!a!very!useful!thing!to!master!in!real!life.!Holding!on!to!the!game!as!it!is!now!could!be!a!fun!attraction!for!students!if!we!keep!the!challenging!aspect.!Imagine!a!collaborative!game!where!you!should!use!your!knowledge!learned!from!your!study!in!order!to!complete!the!game.!How!that!should!be!done!might!take!some!time!designing!different!levels!for!different!knowledge!–!but!it!would!indeed!be!something!special.!!!!!!Another!way!to!develop!the!game!further!would!be!by!including!some!Artificial!Intelligence!(AI).!For!example,!Gnorm!could!be!able!to!distinguish!between!players!who!are!aggressive!and!those!who!are!defensive!and!create!a!strategy!to!
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counter!that!type!of!game!play.!For!example,!making!it!harder!for!aggresive!players!to!be!successful!when!playing!aggressively!and!likewise!for!the!defensive!players.!Gnorm!learns!from!how!the!players!are!playing!and!prepares!his!final!stand.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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10.0 APPENDIX&A&
Bat 
using UnityEngine; 
using System.Collections; 
 
public class Bat : MonoBehaviour { 
    GameObject thePlayer; 
    Transform playerTransform; 
    bool goingBack; 
    public Vector3 start = new Vector3(); 
    public float speed = 0.05f; 
    void Start () { 
        thePlayer = GameObject.Find("Player"); 
        playerTransform = thePlayer.transform; 
    } 
     
 
    void Update () { 
        if(!playerNear()){ 
            goingBack = true; 
        } 
        if(goingBack ==false){ 
        transform.position = Vector3.MoveTowards(transform.position,playerTransform
.position, speed); 
        } 
        else{ 
        transform.position = Vector3.MoveTowards(transform.position,start, 2*speed); 
            if(transform.position==start){ 
                goingBack=false; 
            } 
        } 
         
 
    } 
 
    void OnCollisionEnter2D(Collision2D col){ 
        if(col.gameObject.name== "Player"){ 
            goingBack =true; 
            PlayerMovement.reduceHealth(25); 
 
        } 
    } 
     
    void OnTriggerStay2D(Collider2D col){ 
        if(col.gameObject.name == "Spotlight"){ 
            goingBack =true; 
            if(transform.position==start&&GlobalData.beaming){ 
                this.gameObject.SetActive(false); 
!!
60!
            } 
        } 
    } 
 
    private bool playerNear(){ 
        if((this.playerTransform.position - this.transform.position).magnitude < 20){ 
            return true; 
        } 
        return false; 
    } 
 
 
} 
Battery 
using UnityEngine; 
using System.Collections; 
 
public class Battery : MonoBehaviour { 
 
 
    void OnTriggerStay2D(Collider2D col){ 
        if(col.gameObject.name== "Player"){ 
            if(Input.GetKey(KeyCode.E)){ 
                this.gameObject.SetActive(false); 
                GlobalData.beamresource = 100; 
            } 
        } 
    } 
 
} 
CameraMovement 
using UnityEngine; 
using System.Collections; 
 
public class CameraMovement : MonoBehaviour { 
    public Transform Target;  
    Vector3 gib; 
    GUIStyle font= new GUIStyle(); 
    private bool quitbutton; 
 
    void Start () { 
        font.fontSize=32; 
        gib = new Vector3(1,0.5f,-6); 
         
 
    } 
 
    void LateUpdate () { 
        if(Target){ 
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            transform.position = Target.position + gib; 
            if(Target == GameObject.Find("Player").transform){ 
                transform.position = Target.position + gib; 
            } 
            else{ 
                transform.position = Target.position + gib + new Vector3(0,0,5); 
            } 
        } 
        if(Input.GetKeyDown(KeyCode.Escape)){ 
            quitbutton =!quitbutton; 
        } 
    } 
    void OnGUI(){ 
        font.normal.textColor = Color.red;  
        //GUILayout.Label("red",font); 
        GUI.Label(new Rect(Screen.width*0.01f,Screen.height*0.05f,Screen.width*0.1f
,Screen.height*0.1f), "Lives: " + GlobalData.lives, font); 
        GUI.Label(new Rect(Screen.width*0.01f,Screen.height*0.10f,Screen.width*0.1f
,Screen.height*0.1f), "Health: " + GlobalData.health, font); 
        GUI.Label(new Rect(Screen.width*0.01f,Screen.height*0.90f,Screen.width*0.1f
,Screen.height*0.1f), "Notes collected: " + GlobalData.ColNotes +"/10", font); 
        GUI.Label(new Rect(Screen.width*0.01f,Screen.height*0.95f,Screen.width*0.1f
,Screen.height*0.1f), "Battery: " + GlobalData.beamresource, font); 
 
        if(quitbutton){ 
            if(GUI.Button(new Rect(Screen.width*0.4f,Screen.height*0.85f,Screen.width
*0.2f,Screen.height*0.1f),"Quit Game")){ 
                Application.Quit(); 
            } 
        } 
    } 
} 
CollectingNotes 
using UnityEngine; 
using System.Collections; 
 
public class CollectingNotes : MonoBehaviour { 
    void OnTriggerStay2D(Collider2D col){ 
        if(col.gameObject.name== "Player"){ 
            if(Input.GetKeyDown(KeyCode.E)){ 
                Destroy (this.gameObject); 
                GlobalData.ColNotes++; 
                if(GlobalData.ColNotes == 10){ 
                        Application.LoadLevel("End Screen"); 
                } 
            } 
        } 
    } 
} 
!!
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creating 
using UnityEngine; 
using System.Collections; 
 
public class creating : MonoBehaviour { 
 
    public GameObject projectile; 
    public GameObject Clone; 
    private GameObject shelf; 
    float counter=0;  
    float ghealth=100; 
    Wall shelfwall; 
    creating script; 
 
    void Start () { 
        shelf = GameObject.Find("shelf side 1"); 
        shelfwall = shelf.GetComponent<Wall>(); 
        script = GetComponent<creating>(); 
        } 
 
     
    void Update () { 
    counter += Time.deltaTime;  
    if(counter >= 3){ 
        Clone = (GameObject)Instantiate(projectile,transform.position, Quaternion.ident
ity); 
        counter = 0; 
        } 
 
        if(ghealth<=0){ 
            //this.gameObject.SetActive(false); 
            shelf.transform.Rotate(0,0,-90); 
            shelfwall.enabled = false; 
            transform.position = new Vector3(); 
            script.enabled = false; 
        } 
 
    } 
 
    void OnTriggerStay2D(Collider2D col){ 
        if(col.gameObject.name == "Spotlight" && GlobalData.beaming){ 
            ghealth -= 2f; 
        } 
    } 
} 
 
         
         
 
!!
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Displaytxt 
using UnityEngine; 
using System.Collections; 
 
public class Displaytxt : MonoBehaviour { 
     
    private bool displayText = false; 
    GUIStyle font= new GUIStyle(); 
    void Start() 
    { 
        font.fontSize=24; 
    } 
     
    void OnTriggerEnter2D(Collider2D col) 
    { 
        Debug.Log("test"); 
        displayText = true; 
    } 
     
    void OnTriggerExit2D(Collider2D col) 
    { 
        displayText = false; 
    } 
     
    void OnGUI() 
    { 
        if (displayText == true)  
        { 
            font.normal.textColor = Color.red;  
            GUI.Label (new Rect (700, 250, 100, 50), "Dont go alone, let me light your pa
th.", font); 
        } 
    } 
} 
EndScreen 
using UnityEngine; 
using System.Collections; 
 
public class EndScreen : MonoBehaviour { 
 
    void OnGUI(){ 
        if(GUI.Button(new Rect(Screen.width/2.5f,Screen.height/1.3f,Screen.width/5,Sc
reen.height/10),"Quit Game")){ 
            Application.Quit(); 
        } 
    } 
} 
 
 
!!
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GlobalData 
using UnityEngine; 
using System.Collections; 
 
public static class GlobalData { 
    public static bool pastScene1,beaming; 
    public static int lives=3; 
    public static int health = 100; 
    public static int ColNotes=0; 
    public static int beamresource = 100; 
    public static string currentLevel = Application.loadedLevelName; 
 
    public static Vector3 start1 = new Vector3(-8,1.5f,0); 
    public static Vector3 start2 = new Vector3(40,-1.4f,0); 
    public static Vector3 start3 = new Vector3(32,3.6f,0); 
} 
GroundMove 
using UnityEngine; 
using System.Collections; 
 
public class GroundMove : MonoBehaviour { 
    public float speed; 
    public Vector3 start = new Vector3(); 
    public Vector3 end = new Vector3(); 
    bool posDir = false; 
 
     
    void Start () { 
 
    } 
 
    void OnCollisionStay2D(Collision2D col){ 
 
 
        /*if(posDir==false){ 
            col.transform.position = Vector3.MoveTowards(col.transform.position, start, 
0.012f * speed); 
        } 
        else{ 
            col.transform.position = Vector3.MoveTowards(col.transform.position, end, 0.
012f * speed); 
        }*/ 
 
        } 
 
    void Update () { 
        if (transform.position == end) { 
            posDir = false; 
         } 
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        if(transform.position == start){ 
            posDir = true; 
        } 
 
        if (posDir == false) { 
            transform.position = Vector3.MoveTowards(transform.position, start, 0.01f * 
speed); 
        } 
 
        else{ 
            transform.position = Vector3.MoveTowards(transform.position, end, 0.01f * s
peed); 
        } 
 
     
    } 
} 
GroundMoveChild 
using UnityEngine; 
using System.Collections; 
 
public class GroundMoveChild : MonoBehaviour { 
 
    void OnTriggerEnter2D(Collider2D other){ 
        other.transform.parent = gameObject.transform.parent; 
    } 
 
    void OnTriggerExit2D(Collider2D other){ 
        other.transform.parent = null; 
    } 
 
} 
GroundMoveDown 
using UnityEngine; 
using System.Collections; 
 
public class GroundMoveDown : MonoBehaviour { 
    public float speed; 
    Vector3 top = new Vector3(); 
    Vector3 middle = new Vector3(); 
    Vector3 bottom = new Vector3(); 
    private bool tobottom = true; 
    private bool done = true; 
    private bool going; 
    GroundMove GM; 
    Transform Player; 
 
    void Start(){ 
!!
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        GM = this.gameObject.GetComponent<GroundMove>(); 
        Player = GameObject.Find("Player").transform; 
    } 
 
    void OnCollisionEnter2D(Collision2D col){ 
        if(col.gameObject.name== "Player"&& done){ 
            going = true; 
            done = false; 
            middle = new Vector3(transform.position.x,-2,0); 
            bottom = middle - new Vector3(0,10,0);  
            top = middle + new Vector3(0,15,0); 
            GM.enabled = false; 
        } 
        else if(col.gameObject.name== "Player"){ 
            going = true; 
        } 
    } 
 
    void OnCollisionExit2D(Collision2D col){ 
        going = false; 
    } 
 
     
    void Update () { 
        if(going&&!done){ 
            if (transform.position == bottom) { 
                moveUp(); 
            } 
 
            if (tobottom == true) { 
                transform.position = Vector3.MoveTowards(transform.position, bottom, 0.0
1f * speed); 
            } 
         
            else{ 
                transform.position = Vector3.MoveTowards(transform.position, middle, 0.0
1f * speed); 
            } 
        } 
        else if(Mathf.Abs(Player.transform.position.x - transform.position.x)>10){ 
            going = true; 
        } 
        if(transform.position==middle){ 
            done = true; 
            tobottom = true; 
            going = false; 
            GM.enabled = true; 
        } 
 
    } 
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    private void moveUp(){ 
        transform.position = top; 
        tobottom = false; 
    } 
} 
Ladder 
using UnityEngine; 
using System.Collections; 
 
public class Ladder : MonoBehaviour { 
    Vector2 climb = new Vector2(0,0.05f); 
 
    void OnTriggerEnter2D(Collider2D col){ 
        if(col.gameObject.name == "Player"){ 
            col.rigidbody2D.gravityScale = 0; 
            col.rigidbody2D.velocity = new Vector2(); 
 
        } 
    } 
 
    void OnTriggerStay2D(Collider2D col){ 
 
        if(col.gameObject.name == "Player"){ 
 
            PlayerMovement.isGrounded = false; 
            if(Input.GetKey(KeyCode.W)){ 
                col.transform.Translate(climb); 
            } 
            if(Input.GetKey(KeyCode.S)){ 
                col.transform.Translate(-climb); 
            } 
        } 
    } 
 
    void OnTriggerExit2D(Collider2D col){ 
        col.rigidbody2D.gravityScale=1; 
    } 
 
    void Start () {   
    }  
    void Update () { 
     
    } 
} 
 
 
 
!!
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LightMovement 
using UnityEngine; 
using System.Collections; 
 
public class LightMovement : MonoBehaviour { 
    public float speed = 0.3f; 
    Vector3 move, target; 
    Transform Player; 
    private bool centercd = false; 
 
    void Start(){ 
        Player = GameObject.Find("Player").transform; 
 
    } 
    void Update () { 
        move = new Vector3(); 
        if(Input.GetKey(KeyCode.RightArrow)){ 
            if(transform.position.x-Player.position.x<10){ 
            move.x+=speed; 
            } 
        } 
        if(Input.GetKey(KeyCode.LeftArrow)){ 
            if(transform.position.x-Player.position.x>-10){ 
                move.x-=speed; 
            } 
        } 
        if(Input.GetKey(KeyCode.UpArrow)){ 
            if(transform.position.y-Player.position.y<5){ 
                move.y+=speed; 
            } 
        } 
        if(Input.GetKey(KeyCode.DownArrow)){ 
            if(transform.position.y-Player.position.y>-5){ 
                move.y-=speed; 
            } 
        } 
        if(Input.GetKey(KeyCode.Keypad1)&&!centercd){ 
            StartCoroutine(center()); 
        } 
        if(Input.GetKey(KeyCode.Keypad2)){ 
            if(GlobalData.beamresource >= 25 && light.intensity ==2){ 
                GlobalData.beamresource -= 25; 
                StartCoroutine(lightBeam()); 
            } 
        } 
        transform.Translate(move); 
        if(Mathf.Abs(transform.position.x-
Player.position.x)>20||Mathf.Abs(transform.position.y-Player.position.y)>10){ 
            transform.position = Player.position+new Vector3(0,0,-6); 
        } 
!!
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    } 
 
    /*void OnTriggerEnter2D(Collider2D col){ 
        if(col.gameObject.name == "Bat"){ 
            bat = true; 
        } 
    } 
 
    void OnTriggerExit2D(Collider2D col){ 
        if(col.gameObject.name == "Bat"){ 
            bat = false; 
        } 
    }*/ 
 
    private IEnumerator lightBeam(){ 
        light.intensity = 8; 
        GlobalData.beaming = true; 
        yield return new WaitForSeconds(1); 
        light.intensity = 2;   
        GlobalData.beaming = false; 
    } 
 
    private IEnumerator center(){ 
        transform.position = Player.position+new Vector3(0,0,-6); 
        centercd = true; 
        yield return new WaitForSeconds(3); 
        centercd = false; 
 
    } 
 
    /*public bool inSight(string name){ 
        if(name == "Bat" && bat){ 
            return true; 
        } 
        if(name == "Sign" && sign){ 
            return true; 
        } 
        return false; 
    }*/ 
} 
MainMenu 
using UnityEngine; 
using System.Collections; 
 
public class MainMenu : MonoBehaviour { 
     
    //loads the game level one when the player clicks start game button 
    void OnGUI(){ 
     
 
!!
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if(GUI.Button(new Rect(Screen.width/5,Screen.height/1.3f,Screen.width/5,Screen.hei
ght/10),"Start Game")) 
           { 
            Application.LoadLevel ("Scene1"); 
 
           } 
 
 
    } 
} 
MakeBattery 
using UnityEngine; 
using System.Collections; 
 
public class MakeBattery : MonoBehaviour { 
    GameObject thebattery; 
    void Start(){ 
        thebattery = GameObject.Find("Battery"); 
    } 
 
    void OnTriggerStay2D(Collider2D col){ 
        if(col.gameObject.name== "Player"){ 
            if(Input.GetKey(KeyCode.E)){ 
                thebattery.gameObject.SetActive(true); 
 
            } 
        } 
    } 
} 
OpenDoor 
using UnityEngine; 
using System.Collections; 
 
public class OpenDoor : MonoBehaviour { 
    private Renderer doorsdisplay, signdisplay;  
    private BoxCollider2D doorcollider; 
    private GameObject Doors, DoorSystem, Sign; 
    private bool signinsight; 
 
 
    void Start(){ 
        Doors = GameObject.Find("Doors"); 
        DoorSystem = GameObject.Find("DoorSystem"); 
        Sign = GameObject.Find("Sign"); 
        signdisplay = Sign.GetComponent<SpriteRenderer>(); 
        doorsdisplay = Doors.GetComponent<SpriteRenderer>(); 
        doorcollider = DoorSystem.GetComponent<BoxCollider2D>(); 
    } 
    void OnTriggerStay2D(Collider2D col){ 
!!
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        if(col.gameObject.name == "Player"){ 
            signdisplay.enabled = true; 
        } 
        if(Input.GetKey(KeyCode.F)&& Input.GetKey(KeyCode.G)){ 
            openDoor(); 
        } 
    } 
 
    void OnTriggerExit2D(Collider2D col){ 
        signdisplay.enabled = false; 
    } 
 
    void openDoor(){ 
        doorsdisplay.enabled = true;  
        doorcollider.enabled = false; 
        DoorSystem.SetActive(false); 
      
 
    } 
} 
Paperfly_movement 
using UnityEngine; 
using System.Collections; 
public class Paperfly_movement : MonoBehaviour { 
    private Vector3 target; 
    private float speed = 0.05f; 
    private Vector3 beginningspot;  
    private bool totarget = false; 
    void Start() { 
        target = new Vector3(45,2.8f,0) ; 
        beginningspot = GameObject.Find ("Gnorm").transform.position + new Vector3(
1.5f,0,0);  
        beginningspot.y = 2.8f; 
    } 
    void Update() { 
        if (!totarget) { 
            transform.position = Vector3.MoveTowards (transform.position, beginningspo
t, speed); 
        } 
        else { 
            transform.position = Vector3.MoveTowards (transform.position, target, speed)
; 
        } 
        if (transform.position == target) { 
            Destroy(this.gameObject); 
        } 
        if (transform.position == beginningspot) { 
            totarget=true; 
        } 
    } 
!!
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    void OnCollisionEnter2D(Collision2D col){  
        if(col.gameObject.name=="Player") 
            PlayerMovement.reduceHealth (20);  
        Destroy(this.gameObject); 
    } 
} 
/*Vector2 direction; 
public float Yway; 
public float Xway; 
void Start () { 
} 
// Update is called once per frame 
void Update () { 
direction = new Vector2(Yway, Xway); 
} 
} 
*/ 
PlayerMovement 
using UnityEngine; 
using System.Collections; 
 
public class PlayerMovement : MonoBehaviour { 
    public int speed; 
    Vector2 acceleration, playerAcceleration, friction, jump; 
    public static bool isGrounded, againstWall; 
    public static Vector3 start; 
    public double lowerbound; 
    bool facingRight =true; 
    Animator anim; 
 
    void Start () { 
        anim = GetComponent<Animator>(); 
 
        if(GlobalData.currentLevel == "Scene1"){ 
            start = GlobalData.start1; 
        } 
        if(GlobalData.currentLevel == "Scene2"){ 
            start = GlobalData.start2; 
        } 
        if(GlobalData.currentLevel == "Scene3"){ 
            start = GlobalData.start3; 
        } 
        if(GlobalData.pastScene1 == false){ 
            resetCharacter(); 
        } 
        jump = new Vector2 (0, 200); 
 
    } 
     
    void OnCollisionStay2D(Collision2D col){ 
!!
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        isGrounded = true; 
    } 
 
    void OnCollisionExit2D(Collision2D col){ 
        isGrounded = false; 
    } 
 
    void Update () { 
        //what key is being pressed decides what vector the playerAcceleration will be 
        if(Input.GetKey(KeyCode.D)){ 
            playerAcceleration = new Vector2(speed,0); 
        } 
        else if(Input.GetKey(KeyCode.A)){ 
 
            playerAcceleration = new Vector2(-speed,0); 
        } 
 
        else{ 
            playerAcceleration = new Vector2(0,0); 
        } 
 
        if(Input.GetKeyDown(KeyCode.Space) && isGrounded && !againstWall){  
            rigidbody2D.AddForce(jump); 
        } 
 
 
        //calculate acceleration 
        friction = new Vector2 (Mathf.Sign (-
rigidbody2D.velocity.x), 0) * Mathf.Abs (rigidbody2D.velocity.x); 
        acceleration = playerAcceleration + friction; 
        rigidbody2D.AddForce(acceleration);  
 
 
        anim.SetFloat("Speed", Mathf.Abs(rigidbody2D.velocity.x)); 
        anim.SetBool("Grounded", isGrounded); 
 
        if(rigidbody2D.velocity.x > 0.2f && !facingRight){ 
            Flip(); 
        } 
        if(rigidbody2D.velocity.x < -0.2f && facingRight){ 
            Flip(); 
        } 
 
        //Debug.Log(isGrounded); 
 
        if (transform.position.y <= lowerbound) { 
            resetCharacter(); 
            reduceLife(); 
        } 
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    } 
 
    public static void reduceHealth(int damage){ 
        GlobalData.health = GlobalData.health-damage; 
        if (GlobalData.health<=0){ 
            reduceLife(); 
        } 
    } 
 
    public static void reduceLife(){ 
        GlobalData.lives--; 
        if(GlobalData.lives<=0){ 
            GameObject.Find("Player").SetActive(false); 
        } 
        else{ 
            resetCharacter(); 
            GlobalData.health = 100; 
        } 
    } 
 
 
    public static void resetCharacter(){ 
        GameObject.Find("Player").transform.position = start; 
    } 
 
    void Flip(){ 
        facingRight =! facingRight; 
        Vector3 theScale = transform.localScale; 
        theScale.x *= -1; 
        transform.localScale = theScale; 
    } 
 
} 
 
 
     
Spike 
using UnityEngine; 
using System.Collections; 
 
public class Spike : MonoBehaviour { 
 
    void OnCollisionEnter2D(Collision2D col){ 
        if(col.gameObject.name == "Player"){ 
            PlayerMovement.reduceLife(); 
        } 
    } 
} 
!!
75!
ToNextLevel 
using UnityEngine; 
using System.Collections; 
 
public class ToNextLevel : MonoBehaviour { 
    public string levelName; 
    public KeyCode EnterKey = KeyCode.W; 
 
 
    void OnTriggerStay2D(Collider2D col){ 
        if(col.gameObject.name == "Player"){ 
            if(Input.GetKey(EnterKey)){ 
                if(levelName == "Scene2"){ 
                    GlobalData.pastScene1 = true; 
                } 
                Application.LoadLevel(levelName); 
                GlobalData.currentLevel = levelName; 
            } 
        } 
    } 
} 
 
Wall 
using UnityEngine; 
using System.Collections; 
 
public class Wall : MonoBehaviour { 
 
    void OnTriggerEnter2D(Collider2D col){ 
        if(col.gameObject.name == "Player"){ 
            PlayerMovement.againstWall = true; 
        } 
    } 
    void OnTriggerExit2D(Collider2D col){ 
        if(col.gameObject.name == "Player"){ 
            PlayerMovement.againstWall = false; 
        } 
    } 
 
} 
 !!!!!!
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11.0 APPENDIX&B&
Functionality:&!• (For!Player!1!only)!how!hard!or!easy!do!you!think!the!character!is!to!control!on!a!scale!1_5!where!very!easy!is!1!and!very!hard!is!5?!!!!!1!!!2!!!3!!!!4!!!!5!
     !If!you!can,!please!explain!why:!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 
!!
• (For!Player!2!only)!how!hard!or!easy!do!you!think!the!light!is!to!control!on!a!scale!1_5!where!very!easy!is!1!and!very!hard!is!5?!!!!1!!!2!!!3!!!!4!!!!5!
     !If!you!can,!please!explain!why:!!!!
 
!!
Graphics:!
• Is!it!clear!what!the!different!objects!are!there!for!(meaning!how!well!do!you!think!that!the!objects!by!their!look!tells!you!what!to!do!with!them)?!1!is!very!bad!and!5!is!very!great.!!!!1!!!2!!!3!!!!4!!!!5!
     !!
Difficulty:&!• How!would!you!place!the!overall!difficulty!of!the!game!on!a!scale!1_5!where!1!is!very!easy!and!5!is!very!hard?.!!!1!!!2!!!3!!!!4!!!!5!
     ! • if!something!was!to!easy!or!to!hard!please!explain!here:!
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!
Cooperation:&!• How!much!did!you!feel!you!had!to!cooperate!in!order!to!complete!the!game.!1!is!not!much!and!5!is!very!much!?!!!!1!!!2!!!3!!!!4!!!!5!
     !10.!Did!it!feel!like!both!of!you!had!an!equally!important!role!in!the!game?!!
 
!How!fun!do!you!think!it!was!to!play!the!game?!!!1!!!2!!!3!!!!4!!!!5!
     !
Additional&comments&or&suggestions&to&improve&the&game:!!!
 
!!!
